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INTRODUCTION. 



Xn this Introduction I shall first present a general view of the objects 
of chemistry^ along with a scheme for converting the alphabetical arrange- 
ment adopted in this volume, into a systematic order of study. I shall then 
describe the manner in which this Dictionary seems to have been original- 
ly compiled} and the circumstances under which its present regeneration 
lias been attempted. This exposition will naturally lead to an account of 
the principles on which the investigations of chemical thi^ory and facts 
have been conducted,which distinguish this Work from a mere compilation. 
Some notice is then given of a treatise on practical chemistry, publicly an- 
nounced by me upwards of three years ago, and of the peculiar circum- 
stances of my situatio]\ as a teacher, which prompted me to undertake it, 
though its execution has been delayed by various obstructions. 



The forms of matter are numberlessi and subject to incessant change. 
Amid all this variety which perplexes the common mind, the eye of science 
discerns a few unchangeable primary bodies, by whose reciprocal actions 
and combinations, this marvellous diversity and rotation of existence, are 
produced and maintadned. These bodies, having resisted every attempt to 
resolve them into simpler forms of matter, are called undecomfioundedy and 
must be regarded in the present state of our knowledge as exfierimental 
element9. It is possible that the elements of nature are very dissimilar; it 
is probable that they are altogether unknown; and that they are so recon- 
dite, as for ever to elude the sagacity of human research. 

The primary substances which can be subjected to measurement and 
weight, are fifty-three in number. To these, some chemists add the im- 
ponderable elements,— light, heat, electricity, and magnetism. But their 
separate identity is not clearly ascertained. 

Of the fifty-three ponderable principles, certainly three, possibly four, 
require a distinct collocation ftt>m the marked peculiarity of their powers 
and properties. These are named Chlorine^ Oxygen^ Iodine (and Fluo- 
rine?) These bodies display a pre-eminent activity of combination, an 
intense affinity for most of the other forty-nine bodies, which, they corrode, 
penetrate, and dissolve; or, by uniting with them, so impair their cohesive 
fcrce, that they become friable, brittle, or soluble in water, however dense, 
refractory, and insoluble they previously were. Such changes, for exam- 
ple, are effected on platinum, gold, silver, and iron, by the agency of 
chlorine, oxygen, or iodine. But the characteristic feature of these archeal 
elements is this, that when a compound consisting of one of them, and 
one of the other forty -nine more passive elements, is expesed to voltaic 
electrization, the former is uniformly evolved at the positive or vitreo- 
electric pole, while the latter appears at the negative or resino-electric 
pole. 
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The singular strength of their attractions for the other simple forms of 
matter, is also manifested by the production of heat and light, or the phe- 
nomenon of combustion, at the instant of their mutual combination. But 
this phenomenon is not characteristic; for it is neither peculiar norneces- 
sary to their action, and, therefore, cannot be made the basis of a logical 
arrangement. Combustion is vividly displayed in cases where none of 
these primary dissolvents is concerned. Thus some metals combine with 
others with such vehemence as to elicit light and heat; and many of them, 
by their union with sulphur, even in vacuo^ exhibit intense combustion. 
Potassium bums distinctly in cyanogen (carburetted azote), and splendid- 
ly in sulphuretted hydrogen. For other examples to the same purpose, 
see Combustible and Combustion. 

. And again, thephenomenon of flame doesndt necessarily accompany any 
of the actions of oxygen^ chlorine, and iodine. Its production may be re- 
gulated at the pleasure of the chemist, and occurs merely when the mutual 
combination is rapidly effected. Thus chlorine or oxygen will unite with 
hydrogen, either silently and darkly, or with fiery explosion, as the opera- 
tor shall direct. 

Since, the^ore, the quality of exciting or sustaining combustion is not 
peculiar to tnlse vitreo-electric elements; since it is not indispensable to 
their action on other substances, but adventitious and occasional, we per- 
ceive the inaccuracy of that classification which sets these three or four 
bodies apart under the denomination o£ sufifiortera <>f combustion; as if, for- 
sooth, combustion could not be supported without them, and as if the sup- 
port of combustion was their indefeisible attribute, the essential concomi- 
tant of their action. On the contrary, every change which they can pro- 
duce, by their union with other elementary matter, may be effected without 
the phenomenon of combustion. See section 5th of article Combustion. 

The other forty -nine elementary bodies have, with the exception of 
^zote (the solitary incombustible), been grouped under the generic name 
o£ combustibles. But in reality combustion is independent of the agency of 
all these bodies, and therefore combustion may be produced vnthout any com" 
bustible. Can this absurdity form a basis of chemical classification? The 
decomposition of euchlorine, as well as of the chloride and iodide of azote, 
is accompanied with a tremendous energy of heat and light; yet no com- 
bustible is present. The same examples are fatal to the theoretical part of 
Black's celebrated doctrine of latent heat. His facts are, however, invalu- 
able, and not to be controverted, though the hypothetical thread used to 
connect them be finally severed. , 

To the term combustible is naturally attached the idea of the body so 
named affording the heat and light. Of this position, it has been often 
remarked, that we have no evidence whatever. We know, on the other 
hand, that oxygen, the incombustible, could yield, from its latent stores, in 
Black's language, both the light and heat displayed in combustion; for mere 
mechanical condensation of that gas, in a syringe, causes their disengage- 
ment. A similar condensation of the combustible hydrogen, occasions, I 
believe, the evolution of no light. From all these facts, it is plain, that 
the above distinction is unphilosophical, and must be abandoned. In truth , 
every insulated or simple body has such an appetency to combine, or is 
solicited with such attractive energy by other forms of matter, whether the 
actuating forces be electo-attractive, or electrical, that the motion of the 
particles constituting the change, if sufficiently rapid, may always produce 
the phenomenon of combustion. 

Of the forty-nine resino-polar elements, forty -three are metallic, and six 
non-metallic. 

The* latter group may be arranged into three pairs:— 



INTRODUCTION. vii 

Ist. The gaseous bodies, Htd&ogen and Azots; 

2d« The fixed and infusible solids. Carbon and Boeon; 

3d. The fusible and volatile solids. Sulphur and Phosphorus. 

The fortjr-three metallic bodies are distingubhable by their habitudes 
with oxygen, into two great divisions, the Basifiable and Aoidifiablb 
metals. The former are thirty-six in number, the latter seven. 

Of the thirty-six metals, which yield by their union with oxygen salifi- 
able bases, three are convertible into alkalies, ten into earths,* and twenty- 
three into ordinary metallic oxides. Some of the latter, hawever, by a 
maximum dose of oxygen, seem to graduate into the acidifiable group, or 
at least cease to form salifiable bases. 

We shall now delineate a general chart of Chemistry, enumerating its 
various leading objects in a somewhat tabular form, and pointing out their 
most important relations, so that the readers of this Dictionary may have 
it in their power to study its contents in a systematic order. 

CHEMISTRY 
Is the science which treats of the specific differences in the nature of 
bodies, and the permanent changes of constitution, to which their mutual 
actjpns give rise.t 

This diversity in the nature of bodies is derived either from the aogre- 
GATxoN or COMPOSITION of their integrant particles. The state oi aggre- 
gation seems to depend on the relation between the cohesive attraction of 
these integrant particles, and the antagonizing force of heat. Hence, the 
three general forms of aoUd^ liquid^ and ^ateoiM, under one or other of 
wlucb every species of material being may be classed. 

For instruction on tliese general forms of matter, the student ought to 
read) Ist, The early part of the article Attraction; £d, Crtstalliza- 
Tiox; 3d, That part of Caloric entitled, <^ Of the change of atate pro- 
duced in bodies by caloric, independent of change of composition." He 
may then peruse the introductory part of the article Gas and Balance, 
and Laboratory. He will now be sufficiently prepared for the study of 
the rest of the article Caloric, as well as that of its correlative subjects, 
Temperature, Thermometer, Evaporation, Congelation^ Crto- 
METER, Dew» and Climate. The order now prescribed will be found 
convenient! In the article Caloric, there are a few discussions, which 
the beginner may perhaps find somewhat difficult. These he may pass 
over at the first reading, and resume their consideration in the sequel. 
After Caloric he may peruse Light, and the first three sections of Elec- 
tbicitt. ^ 

The article Combustion, will be most advantageously examined, after he 
has become acquainted with some of the diversities of Composition; viz. 
with the three vitreo-polar dissolvents, oxygen, chlorine, and iodine; and 
the six non-metallic resino-polar elements, hydrogen, azote, carbon, 
boron, sulphur, and phosphorus. Let him begin with oxygen^ and then 
peruse, for the sake of connexion, hydrogen^ and water. Should he wish 
to know how the specific gravity of gaseous matter is ascertained, he may 
consult the fourth section of the article Gas. 

The next subject to which he should direct his attention is Chlorine; 
on which he will meet with ample details in the present Work. This 
article will bear a second perusaL It describes a series of the most splen- 

* I here regard siliea acting ai a base to flaorie acid, in the flaonlieie eompopad; bat the 
mbjeet ta my tterious. See Acid (Fluo big). 

1 1 do not knov whether this definitioD be my own, or borrowed. I find it in thesyllabat of 
^ Bdfait Lectureiy printed many years ago. Another definition hat been given in the 
Dietionavy, article Cbevibtby. 
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did efforts ever tntde by the sagacity of man, to nahid the mysteries of 
nature. In connexion with it he may read the articles Chlorous and Ch Lo- 
me Oxides, or the protoxide and deato:}cide of Chlorine. Let him 
next study the copious article Iodine, from beginning to end. 

Carbon, boron, Sulphur, phosphorus, and azote, must now come under 
review. Related closely with the first, he will study the carbonou9 ojeide, 
cmrburttte4 and subearburetted hydrogen. What is known of the element 
boron^ will be speedily learned; and he may then enter on the examination 
oiaulfihur^ aulfihuretted hydrogen^ and carburet ofmUfihur. Phoafihorua and 
/ihosfiburetted hydrbgen J "wiih nitrogen or 020/e, and its oxidea and chloridea^ 
will form the conclusion of the first division of chemical study, which re- 
lates to the elements of most genend interest and activity. The general 
articles Combuatible^ Combuationy and Safe4dmfi may now be r,ead with ad-' 
vantage; as well as the remainder of the article attraeiion^ which treats of 
affinity. 

Since in the present work the alkaline and earthy aaltf are annexed to 
their respective acida^ it will be proper, before commencing the study of 
the latter, to become acquainted with the alkaline and earthy bases. 

The order of reading may therefore be the following : first. The gene- 
ral article a/ita/f, then /^ora«A dXiA fiotaaaiumy aoda SLiid sodiumy St/iiayj^d 
ammonia. Next, the general article earth; afterwards calcium and lime^ 
barium and barytea^ atrontiay magniaiay alumina^ aiUcay glucinoj zirconiaj 
yttria^ and thorina. 

Let him now peruse the general articles acid and aalt ; and then the noft- 
metallic oxygen acids, with their subjoined salts, in the following order:— 
aulfihuricy aulfihuroua^ hyfioauifihuroua^zxiAhytioaiUtihuric; fihoaphoric^/ihoa* 
fihoroua and hytiofthoafihoroua; tarbonic and chtoro-earbonoua; boracic$ and 
lastly, the nitric and nitroua. The others may be studied conveniently 
with the hydrogen group. The order of perusing them may be, the mu' 
riatie (hydrochloric of M. Gay-Lussac), chloric and perchloric ; the hydri- 
odicy iodic and chloHodic; the JluoricyJluoboric% and Jluoailidc; the ftruaaic 
(hydrocyanic>of M. Gay-Lussac), /erro/krutWc, chlorofiruaaicy and «u//^Attro- 
firuaaic. The hydroaulphuroua and hydrotelluroua^ are discussed in this Dic- 
tionary, under the names of auffthuretted hydrogen, 9Xid telluretted hydrogen. 
These compound bodies possess acid powers, as well perhaps as arsenuret- 
ted hydrogen. It would be advisable to peruse the article /iruaaine (cy- 
anogen) either before or immediately after y^ruMic acid. 

As to the vegetable and animal acids, they may be read either in 
their alphabetical order or in any other which the student or his teacher 
shall think fit. Thirty -eight of them are enumerated in the sequel of the 
article Acid; of which two or three are of doubtful identity. 

The metallic acids fall naturally under metallic chemistry; on the study 
of which I have nothing to add to the remarks contained in the general 
article Metal. Along with each metal in its alphabetical place, its na- 
tive state, or orea^ may be studied. See Ores. 

The chemistry of organized matter may be methodically studied by 
perusing, first of all, the article vegetable kingdom^ with the various pro- 
ducts of vegetation there enumerated; and then the article animal king- 
dom, with the subordinate animal products and adifiocere. 

The article analyaia may be now consulted; then minora/ waters; 
equivalenta (chemical); and analysis of orea. 

The mineralogical department should be commenced with the gene- 
ral articles mineralogy ^ and cryatallografihy; after which the different spe- 
cies and varieties may be examined under their respective titles. The 
enumeration of the genera of M. Mobs, given in the first article, will 
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guide the stodent to a considerable extent in their methodical considera- 
tion. Belonging to mineralogy, are the subjects, blow-tdfie^ geology with 
its subordinate rocke^ oresy and tnetcoroHle, 

The medical student may read with advantage, the articles, acid (ar««it- 
otM,) antimony y bUe^ bloody ca^cu/tM (urinary), the sequel of eopjier^ digeatiorif 
gaU'9toucBj gahamtm^ intes final concretion^ lead^ mercury j fioisone^ regfiira' 
tiony urincj Istc, 

- The agriculturist will find deUuls not unworthy of his attention, under 
the articles, absorbent^ analyM oi soils, carbonate^ Ume^ manure^ and «ot/«. 

Among the discussions interesting to manufacturers are, acr/ic, and other 
acidly alcohol^ alumy ammorda^ beer^ bleaching^ breads caloric^ coo/, and coeU- 
ga9^ di9tiUationy dyeings etker^fat^fermentationj glaBajink^ irony orcMyftotash, 
pottery y «a//, Boa/iy »oday steely sugary tannings ^r. 

The general reader will find, it is hoped, instruction blended with enter- 
tsdnment, in the articles, aerostatiouy airy climate y combuBtiony congelatiouy 
devfy electricity y eguivalentsy gatvamamy geology y Ughty meteoroUtCy rainy and 
several other articles formerly noticed. 

It may be proper now to say something concerning' the execution of the 
present Work. In the month of June, a gentleman from London, who had 
become possessed of the copy-right of Nicholson's Dictionary, waited on 
me in Glasgow, requesting that I would superintend the revision of a new 
edition, which he purposed immediately to send to the press. I stated to 
him, that, hewever valuable Nicholson's compilsltion might have been at its 
appearance in 180S, the science of chemistry had undergone such altera- 
tions since, as would require a Dictionary to be written in a great measure 
anew. To thb he replied, that the above work had enjoyed great popu-^ 
larity; that he was certain a new edition of it would be well received; that 
he did not expect me to compose original articles or dissertations, but 
merely to add, from recent publications, such notices of new discoveries 
and improvements as might seem proper, and to retrench what appeared 
obsolete or useless; taking care to comprise the whole in such a compass 
as would render the price moderate, and thus place the book within the 
reach of manufacturers, medical students, and general readers. The terms 
offered appearing reasonable relative to the work required, I entered into 
an engagement to revise the new edition in time for the winter classes. 

Having assembled complete series of all the British scientific journals, 
with several of the foreign, and the various chemical compilations from 
Newman and Macquer, to the present day, I commenced the stipulated 
revision. I had advanced a very little way, however, when I became 
alarmed at the dilemna in which I found myself placed. A large propor- 
tion of the articles which I had reckoned on reprinting, as having under- 
gone little change since 1808, were found to have been quite obsolete at 
that period. They had been evidently copied, with scarcely any alteration, 
through Nicholson's quarto Dictionary, from Macquer and Newman, back 
I believe to the era of Stahl, Becher, and Agricola. Under the article 
acid (acetic)y 36 pages of Crell's Annals had been copied verbatim et oeriatim, 
on the concentration of vinegar by charcoal. Sec. A larger space was al- 
lotted to the separation of silver, under the articles silvery fiartingy and aa - 
aay^ than was dedicated to all the gases and earths. The article Caloric 
was meagre and vapid, while deaulfihuration or roasting of pyrites, Brazil 
wood, and safflower, occupied a far greater extent. Putrefaction consist- 
ed of extracts from Becher's subterranean world, and other details belong- 
ing to a former age of chemistry. 

The contents of the 8vo Dictionary were made up from four sources. 

1st, From his quarto Dictionary of 1795. The long article Or^r*, for 

h 
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example, was taken chi^y from Cramer, while the labours of Klaproth 
and Vauquelin were seldom noticed. Large excerpts were also given from 
obsolete Dispensatories, concerning substances of no chemicalimportance, 
and destitute of all niedicinal power. 

2d, From the contemporary systems of Brongniart, Henry, Murray, 
Thomson, Sec about another fourth was copied in continuous articles. 
This formed the best part of the whole. 

3d, I^arge excerpts were given from his own Journal, quite dispropor- 
tionate to the rest of the work, and to the exclusion of numerous interest- 
ing topics. Indeed a journalist, who compiles a system, has great tempta- 
tions to fall into this practice. 

4th, The fourth portion was composed by himself. This seems to have 
constituted about one-twentieth of the Dictionary, and related chiefly to 
physics, in which he was experimentally versant. These articles were 
very respectable^ and have been in some measure retained; see jfttrac- 
ti<m<, Balance^ Hydrometer^ and Laboratory, What follows the first 
asterisk in Attraction, has been now added. Mr. Nicholson was indeed a 
man of candour, intelligence, and ingenuity. His original papers on 
electricity, and mechanical science, do him much honour^ and the ab- 
stracts of experimental chemical memoirs, which he occasionally drew up 
for his Journal, were ably executed. Had he bestowed corresponding 
pains on his 8vo Dictionary, my present task would have been greatly 
lighter. 

After making such a survey, the feelings under which I began to labour 
were similar to those of an architect, who having undertaken to repair a 
building within a certain period, by replacing a few unsightly or moulder- 
ing stones, finds himself, on his first operations, overwhelmed in its rubbish. 
Reverence to public opinion, and anxiety to fulfil my engagement, how- 
ever irksome, have induced me to make every possible exertion to restore 
the edifice, and renew the decayed parts with solid materials. If it has 
not all the symmetry, or compactness, of an original desigpi, leisurely exe- 
cuted, still I trust it will prove not altogether unworthy the attention of 
the chemical world. I have investigated the foundation of almost every 
fact or statement which it contains, and believe they merit general confi- 
dence. Many inaccurate positions and deductions, in our most elaborate 
modem system, I have taken the liberty of pointing out; aware that the 
influence of Dr. Thomson's name and manner is capable of giving consi- 
derable currency to his opinions, however erroneous they may be. His in- 
dustry deserves the highest praise ; and hb chemical experience would 
entitle his decisions to deference, were tliey less precipitate, and less dog- 
matical. Many of my embarrassments in compiling the present volume, 
have arisen from his contradictory judgments, pronounced in the Annals 
of Philosophy; see Acids Phosphoric, Prussio, &c. If under the in- 
fluence of the feelings thus excited, a hasty expression has escaped me in 
the ardour of composition, I hope it will not be imputed to personal ani- 
mosity. I have always lived on amicable terms with this distinguished 
chemist, and trust to continue so to do. Perhaps in commenting on his 
opinions, I may have unconsciously caught the plain manner of hiscriti-. 
cisms. My sole object, however, was the establishment of truth. The 
refutation of error was undertaken, only when its existence seemed in- 
compatible with that object. On our other valuable systematic works, I 
have made no critique, because Dr. Thomson's is the most comprehen- 
sive, professedly taken from original m emoirs, and of highest authority. 

I have long meditated to publish a methodical treatise on chemistry, in 
which both its study and practice would be greatly simplified, and its 
applications to the phenomena of nature, medicine, and the arts, faithfully 
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detailed. In my memoir on sulphuric acid, inserted in the Journal of 
Science and the Arts, for October 1817, is the following passage: *< I was 
led to examine the subject very minutely, in preparing for publication a 
general system of chemical instructions, to enable apothecaries, manufac- 
turing chemists, and dealers, to practise analysis with accuracy and des- 
patch, as far as their respective arts and callings require. I hope that 
this work will soon appear. Meanwhile, the following details will afford a 
specimien of the experiittental researches executed with this view." The 
three years and a half which have elapsed since the above paper was com- 
posed, would have enabled me to fulfil the protnise, bat for various un- 
foreseen interruptions to my labours. 

If the public, after this larger specimen of my chemical studies, shall deem 
me qualified for the task, I may promise its completion within a year from 
this date. The work will be comprised in four octavo volumes, and wilt con- 
tain the results of numerous investigations into the various objects of prac- 
tical chemistry, joined to a systematic view of its principles. By several 
simple instruments, tables, and rules of calculation, chemical analysis, the 
highest and most intricate part of the science, may, I apprehend, be, in 
many cases, brought within the reach of the busy manu&cturer; while, by 
the same means, such accuracy and despatch may be insured, as to render 
.the analysis of saline mixtures, complex minerals, and mineral waters, the 
work of an hour or two; the proportions of the constituents being deter- 
mined to one part in the thousand. 

In prosecution of this plan of simplifying analysis, I contrived, about 
five years ago, an alkalimeter and acidimeter. Being then connected by 
a biennial engagement with the Belfast Academical Institution, I was oc- 
casionally called upon to examine the barillas and potashes so extensively 
employed in the linen manufacture, the staple trade of Ireland. I was 
Sony to observe, that while these materials of bleaching differed exces- 
sively in their qualities, no means was possessed by those who imported or 
who used them, of Ascertaining their value; and that a generous people, 
with whom every stranger becomes a friend, frequently paid an exorbitant 
price for adulterated articles. The method which I devised for analyzing 
alkaline and acid matter, was laid before the Honourable Linen Board in 
Dublin, and by them referred to a competent chemical tribunal. The 
most decisive testimonies of its accuracy and importance were given by 
that tribunal; and it was finally submitted, by desire of the Board, to a 
public meeting of bleachers assembled at Belfast. Unexceptionable docu- 
ments of its practicability and value were thence returned to Dublin, 
accompanied by an official request, that measures might immediately be 
taken ta introduce the method into general use. Descroizilles had seve- 
ral years before described, in the Annates de Chimie, an alkalimeter, but so 
clumsy, operose, and indirect, as to be not at all adapted to the purposes 
of the linen manufacture. My instrument, indeed, was founded, as well 
as his, on the old principle of neutralizing alkali with acid; but in every 
other respect it was different. 

After spending about two months on this project, and no' answer being 
returned either to the public request of the bleachers, or to my own me- 
morial, I set off on an intended tour to France, and have never since re- 
sumed the negotiation.* The terms on which I had offered the instru- 
ment, were merely honorary; for the sum proposed, would not have re- 
paid the expense of my journey and attendance. However important there- 

• The Right Hon. John Foster, vtho took the chief direetion of the Board, showed me 
«Tefy poeeible attention; biU from the absenee of many of its aacmbers in Euglanii, a quorum 
eoula not be ataembled at the time. 
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fore the adoption of that instrument was to Ireland, it was of no pecuniary 
importance whatever to me. Of the two hundred and ten thousand pounds 
expended that year (1815-1B16) on imported alkalies, a very large pro- 
portion might have been saved by the application of my alkalimeter; and 
what is perhaps of more consequence, the alkaline leys used in bleaching, 
would, by its means, have been rendered of a regulated strength, suited to 
the stage of the process, and fabric of the cloth* What would we say of 
a company, who imported spirituous liquors to an enormous amount, and 
paid for them all as proof, though they were diluted with fifty per cent, of 
water? Now, though this neglect of the hydrometer would have a happy 
moral influence on the consumer, it would be vastly absurd in the dealer. 
No such apology can be offered for neglecting the alkalimeter. 

The following is an extract from the Belfast News-Letter of July 9» 
1816:— 

'^ I now submit the following document to public inspection, and hum- 
bly ask, whether any such experiment has been ever made publicly be-» 
fore; or whether there is described in any publication prior to my late 
exhibition in Dublin, and in the Linen Hall of Belfast, an instrument by 
which it can be performed? 

*^ This day, one of the porters of the Linen Hall, Belfast, was called 
into the Library-room, at the request of Dr. Ure, who, being quite un- 
known to Dr. Ure, and never having seen any experiments made with 
acids and alkalies, he took the instrument at our desire, which, being 
filled with coloured acid, by pouring it slowly on adulterated alkali, which 
we had previously prepared, he ascertained exactly the per centage of 
genuine alkali in the mixture. — Belfast^ 35/A June^ 1816. 

(Sigpned) John S. Ferguson, Chairman. 

James M'Donnel, M. Z>. 
John M. Stoupe, 
S. Thomson, M, D. 

^ The above experiment did not occupy the porter above five minutes. 
I believe it is a new document, though, after the egg has been placed on 
end, others will set to work to do the same. 

*< Though the instrument was entirely the result of my own experiments 
and calculations, I never claimed a greater share in its invention, than I 
hope its peculiarity merits. The following excerpt from a letter addressed 
to the Right Hon. John Foster, /^nor to any public discussion on its me- 
rits, will satisfy the public on this head. 

'^ DubUn^June 12, 1816. 

^* Sir,-— In the letter which I had yesterday the honour of addressing 
you, I omitted some scientific details, which I now beg leave to submit to 
your consideration. That the quantity of alkali, present in any portion of 
potash or barilla, is directly proportional to the quantity of acid requisite 
to produce saturation, is a fact which has been known for upwards of a 
century to every chemist, and forms a fundamental law of his science. In 
establishing my instrument on this law, the principle of it may be said not 
to be new." &c. 

*^ The practical application of the established laws of nature, or of the 
general deductions of science, to the uses of life, is, perhaps, the most 
beneficial and meritorious emplo3rment of the philosophic mind. The 
novelty which I lay claim to in my contrivance, is this, that it enables a 
person versant neither in chemical retcarchcs nor in arithmetical cam/iuta" 
tiotiy to determine by inspection of a scale, as simple as that of a thermo- 
meter, the purity or value to one part in the hundred, of the alkalies, oil of 
vitriol, and oxymuriate of lime, so extensively, and often so injudiciously 
employed by the linen-bleacher.** 
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^In my journey through England to France, I submitted my EiMy ob 
.ilkalimetry^ &c. to Dr. Henry, in the confidence of friendship) and under 
y- €ie injunction of secrecy. From the unreserved communication of ideas, 

however, which subsists between this chemist and his townsman Mr. Dal- 
ton, he soon gave him a perusal of the Essay. In the then existing edi- 
tion of Dr. Henry's Elements, Descroizilles^ plan for testing alkalies was 
alone given; in the edition published since, he has inserted four supple- 
mentary pages entitled, 

** Improved AlkaUmeter and Acidimeter" 
This instrument is essentially mine, very slightly disguised. He concludes 
by saying, ^^ No chemical operation can be more simple, or more easily 
managed, than the measurement of the strength of alkalies by acid liquors, 
and of acids, by alkaline ones, in the way which ha* been de9cribed.** This 
is exactly Columbus's egg, or Roger Bacon's gunpowder; et HcfacicB 
twiitruy SI SCI AS ARTiFiciuM. By comparing his new way taken from 
my Essay, with the methods which he lormerly gave, the world will see 
whence the simplification originated. I offered to give him an abridged 
account of my plan, for insertion in his Elements, after my negotiation 
about the aikalimeter was finished. Without consulting me on the. sub- 
ject, he publishes to the whole world, what he conceives to be the essence 
of my improvement* 

Two motives have hitherto withheld me from laying the instrument 
before the public. First, a desire to render it as complete as possible ; 
and secondly, an expectation, that the Honourable Boso^, who superin- 
tend the linen manufactures of Ireland with extensive powers, might wish 
that an instrument originally presented to them, and which is capable of 
giving light and precision to all the processes of bleaching, should appear 
under their auspices. 

As it now exists, the instrument is greatly superior to that described by 
Dr. Henry* For the commercial alkalies and acids, I use only two test 
liquids and one scale; and these are such, that a man unacquainted with 
science, may prepare the first, and verify the second. The instrument is 
at once an aikalimeter, an acidimeter, a complete lactometer, a nitrometer 
for estimating the value of nitre, an indigometer for ascertaining the dyeing 
quality of indigo, and a blanchimeter for measuring the bleaching power 
of oxymuriate (chloride) of lime and potash. With it, a busy manu&c- 
tarer or illiterate workman may solve all these useful problems in a few 
mmutes ; and many others, such as the composition of alloys of silver, 
of copper, tin, lead, &c. the purity of white lead, and other pigments. It 
is, moreover, a convenient hydrometer, comprehending in its rang^, light 
and heavy liquids, from ether to oil of vitriol; and is particularly adapted 
to take the specific gravity of soils. 

It may be said, that the solution of the above problems may be accom- 
plished by any skilful chemist. But surely, in a manufacturing nation, 
the person who brings the science of Klaproth, Sir H. Davy, Dr. Wollas- 
ton, and M. Gay-Lussac, into the workshop of the manufacturer, is not a 
useless member of the community. 

The result of numerous researches made with that view, has shown me 
the possibility of rendering analysis in general, a much easier, quicker, 
and more certain operation, than it seems hitherto to have been, in ordi- 

* It would leem that Dr. Ure liss tinee been satisfied that Dr. Henry intended him no in- 
justice, as this gentleaaan has explained to him, that in a paasage of his Elements, *' pa^ 512. 
Tot ii. he intended to give Dr. Ure the credit of inTenting an instrument on the principle of 
direetly , and without cAlculation, indicating the per eentage of alkali in any specimen, and that 
he pretended to nothing more than a modification of Dr. Ure's method/' See Letter of Dr. 
Ure, in the Journal of Science, No. 22, p. 401, Jnljr, 1820.— ^iwrjcan Editor, 
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naiy Viands. To these practical applications of science^xny attention has 
been particularly directed, in conducting that department of Anderson's 
Institution, destined to diffuse among the manufacturers and mechanics 
of Glasgow and its neighbourhood, a luiovledge of the scientific principles 
of their respective arts. In a public address, delivered to the members of 
this class, on a gratifying occasion in April 1816, I remarked, << That 
Europe affords no similar example of a. class, composed of several hun- 
dred artisans, mechanicians, and engineers, weekly assembled,* with 
exemplary decorum, to study the scientific principles of the useful arts; 
to have the great practical truths of philosophy, first revealed by Newton 
and Lavoisier, made level to their various capacities by familiar descrip- 
tions, models, and experiments; The original design of the mechanic's 
class was limited, as you know, to the exhibiUon and explanation of me- 
chanical models. But a subject deserving particular attention, was that 
of the chemical arts, in which many of you are engaged; a knowledge of 
the scientific principles of which, as taught in the Colleges, circumstances 
permit few of you to acquire. You have listened to my chemical lessons 
with the keenest interest; and have applied your studies to conspicuous 
advantage. Need I adduce, among other things, the unrivalled beauty of 
the Adrianople madder dye, as executed on the most extensive scale,t by 
individuals who have been my faithful pupils, for nearly the whole course 
of my public career. By a steady prosecution of this expanded system of 
instruction, your class has progressively increased in number and impor- 
tance; so that, within the last twelve years, I have delivered twenty-one 
courses of lectures to upwards of six thousand atudents in this department 
alone.*' 

It is much to be desired, that similar courses of prelections were insti- 
tuted in all the large towns of the British empire. The deportment of 
the mechanic's class, amounting occasionally to five'hundred members, 
might serve as a pattern to more dignified assemblies. I have never seen 
any University class so silent and attentive. Though the evening on which 
the workmen meet, be that in which they receive their wages, and when, 
therefore, they might be expected to indulge themselves in drinking, yet 
ano instance of intemperance has ever occurred to annoy the audience. 
And even during the alarms of insurrection with which our city was dis- 
turbed last winter, the artisans continued with unaltered docility and 
punctuality to frequent the lectures. 

Of the actual result of such a system of instruction, a stranger is pro- 
bably the best judge. I shall therefore quote a few sentences from the 
Scientific Tour through Great Britain, recently published by an accom- 
plished member of the Institute of France, M. Ch. Dupin. 

" It is easier to visit the establishments and manufactures of Glasgow, 
than those of any other city in the British empire. The liberal spirit of 
the inhabitants, is, in this respect, carried as far as possible, among a 
manufacturing people, who must naturally dread, and seek to prevent, 
not only the loss of their preponderance, but their foreign rivalry. 

*^ The rich inhabitants of Glasgow have founded the Andersonian In- 
stitution, where are taught, in the evenings of winter, the elements of 
mechanics, physics, and chemistry, as applied to the arts. These courses 
are especially designed for young artisans, who have to pay only about 
five shillings in the season (course of three months.) 

* Every Satarday eTenine: at eight o'clock. 

'\ ParticQlarly at the establishment of H. Monteith, Esq. M. P. where the scSenees of me- 
chanics and chemistry eo-operate, in a clegree of |>rtois'Oii au I elegance, which I believe lo 
be unparalleled in the world. 
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^ This trifling fee is exacted, io order thftt the clus may include 
qdIj students actuated by the lore of instruction} and willing to make 
some small sacrifice for it. 

<< The Andersonian Institution has produced astonishing effects. It i» 
an admirable* thing now, to see in many Glasgow manufkctories, simple 
workmen, who understfoid, and explain when necessary, the principles of 
their operations, and the theoretical means of arriving at the most perfect 
possible practical results**' 

The philanthropist may perhaps wish to know, at what expense of 
patronage this useful department is carried on. I shall satisfy this desire^ 
by the following statement from the above mentioned public address. 

^' The original design of the mechanic's class was limited, as you know, 
to the exhibition and explanation of mechanical models. But the pro- 
gress of machinery in your workshops* has now so far outrun the state of 
the models left by the venerable Founder of the Institution, as to render 
their display, with a very few exceptions, useless, except as historical 
documents of the rud^iess of the times in which they were framed. I 
have, accordingly, for ten years, employed chiefly modern apparatus, pro- 
cured at my own expense, and by rendering the instructions miscella- 
neous^ have adapted them better to the diversity of your pursuits. Be* 
sides teaching the usualelements of mechanics and their general combi- 
nations, I have made it my business to explain the propwties of the at- 
mosphere, on which the action of pumps depends ; the nature of hydro- 
static equilibrium, and hydraulic impulse, as subservient to the construc- 
tion of Bramah's press, and water-wheels ; the beautiful laws of heat so 
admirably applied to perfect the steam-engine, by our illustrious fellow- 
citizenj nor have I declined, in compliance with your wishes, to lay be- 
fore 70U from time to time, such views of the constitution of nature, in 
electricity, optics, and astronomy, as might awaken the powers of your 
minds, and reward your attention to the less attractive branches of 
science. But a subject, deserving particular attention, was that of the 
chemical arts," &c. (as above quoted.) 

The whole experimental means at present employed in carrying on this 
PoLTTECHKio SoHOOL, havc bocn derived from the exertions and sacri- 
fices of the Professor, and the generous aid and contributions of his pupils. 
They have supplied him with much valuable practical information on 
their respective arts, with many curious models, and subsidiary instruments 
of Ulustration ; while he, in return, has expended large sums of money, 
in framing popular representations of the scientific discoveries and im- 
provements, in which the present age is so prolific. 

To the mechanic's class a library is attached, consisting of the best 
treatises on the sciences and arts, with some valuable works on general 
literature, such as history, geography, travels, &c. of which they have the 
exclusive management and perusal. The foundation of it was laid in the 
year 1807, by a voluntary subscription, ^mounting, I think, to about 
601.; and several books which I collected from my friends, with about 
100 volumes from my own library. Many members of the class h^ve 
contributed from time to time; and it has recently acquired consider- 
able extension, from the receipts of lectures which I delivered for its 
benefit. 

Besides the acknowledged and palpable effect of such a plan of tuition, 
on the improvement of the useful arts, it has another operation, more 
silent, but neither less certain, nor less important, namely, its influence 
in meliorating the moral condition of the operative order of society. 

A taste for science elevates the character, and creates a disrelish, and 
disgust, at the debasement of intoxication. Philosophy dressed in an at- 
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ttattive g^by leads away from the temptations of the tavern. . Thas, too, the 
transition from the drudgery or turmoil of the week, to the tranquillity of 
Sunday, is secured by the preceding evening's occupation. The man indeed 
whose Saturday night is spent in rioting or drunkenness, will make a bad 
Christian on the Sabbath, an indifferent workman on Monday, and an un^ 
tiappy husband and father through the week. To promote this moral ope« 
ration of science, I have always taken occasion to point out the beneficent 
design which the whole mechanism of nature displays. If the contemplation 
ef the miseries and crimes which stain the page of history, have led some 
speculators to cavil at the government of a benevolent Creator; the con- 
templation of the harmonious laws, and benignant adjustments which the 
science of nature discloses, must satisfy every candid student, of the pre- 
sence and providence of a wise an4 beneficent Lawgiver. The first and 
most exalted function of physics, then, is to dissipate the gloomy and be- 
wildering mists of metaphysics. A second function of supreme importance, 
i's to point out the mysterious and impassable barriers, to which the clearest 
paths of physical demonstration ultimately lead the human mind; and thence 
to inculcate docility to the analogous mysteries of Revelation. 

I hope that the preceding statements and remarks, will, remove every 
possible objection to the establishment of schools for teaching the elements 
of science to artisans, and that they will induce other cities to follow the 
example so happily set by Glasgow, of popularizing philosophy. 

Having detailed the circumstances under which I have struggled to re- 
generate this Dictionary, I hope the candid Public will make allowance for 
occasional faults of expression and arrangement. All the articles to which 
the asterisks are affixed, were, with trifling exceptions, printed from my 
manuscript, written expressly for this work, within the last five months. 
From the style of its typography, and the manner of stating proportions of 
constituents, each page of this volume is fully equivalent to two pages of 
our octavo systems of chemistry, and required rather more than four pages 
of closely written manuscript. There is however a great advantage to th& 
readerof a scientific work, (which must necessarily be compiled from many 
quarters), in an author being his own amanuensis. Every fact and detail 
will thus be exposed to a much severer scrutiny, than if excerpts were 
made by the scissars, or the pen of an assistant. Hence many of the pas- 
sages which may seem, at first sight, to be merely copied from other works, 
will be found to have corrections and remarks either interwoven with the 
details, or enclosed in parentheses. Thus, for example, in transcribing Mr. 
Hatchett's admirable analyses of the magnetic iron ores, computation will 
be found within parentheses, deduced from Dr.WoUaston's equivalent scale. 
Numerous insertions and corrections are made in the reprinted parts to 
which no asterisk is affixed. M. Vauquelin's general mode of analyzing 
minerals is now introduced, Professor Gahn's instructions relative to the 
blow-pipe, a long passage under Araenioua Acid^ and many other unnoted 
insertions, such as Chlorofihyle^ ChoUsttrine^ Comfitoniie. 

The dissertations on Caloric^ CombiMtion^ Devfy DiatiUationy Ekctrieity^ ' 
Got, LigktyThermometer^ ^c, which form a large propoition of the volume, 
are beyond the letter and spirit of my engagement with the publisher. 
I receive no remuneration for them, not even at the most moderate rate of 
literary, labour. They are therefore voluntary contributions to the che- 
mical student, and have been substituted for what I deemed frivolous and 
uninteresting details on some unimportant dye-stuffs, and articles from old 
dispensatories, such as althea, chamomile, &c. 

For whatever is valuable in the mineralogical department, the reader is 
ultimately indebted to Professor Jameson. The chief part of the descrip- 
tions of mineral species,- is abridged from the third edition of his excel- 
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lent System. In compiling tlie emrly part of the Dictionary, I collated 
sevend mineralogical works, both British artd foreign ; but I soon found 
thtt this had been done to my hand by Professor Jameson, with much 
greater ability than I could pretend to rival; and that he had enriched 
the whole with many important remarks of his own. 

Much of the purely chemical part is drawn from that treasure of facts, 
Sir H. Davy's elements. When the subject permitted me, I was happy 
to repose on his never-failing precision, like the wave-tossed mariner in a 
secure haten. With regard to the language used by him. Dr. Wollaston, 
M. Gay-Lussac, and some other original investigators, I have used no 
further freedom thafi was necessary to accommodate it to the context. 
Their expressions can very seldom be changed with impunity. There are 
other chemical writers again, whose thoughts acquire intellectual spring 
only by great condensation.' If the curious reader compare the article 
DisTiLi.A'rioy, in this Dictionary, with that in the Supplement to the 
Encyclopaedia Britannica, h6 will understand my meaning. 

In the discussion on the Atomic Theory of Chemistry, under the 
article Equivalxhts, reference is made to a table of the relative weights 
of the atoms, or of the numbers representing the prime equivalents of 
chemical bodies. On subsequent consideration, it was perceived, that 
such a list would be merely a repetition of numbei's already given in their 
alphabetical places, and therefore most readily found; whilst it would 
have caused the omission of requisite tables ojF a different kind; the space 
allotted to the volume being entirely occupied. 

In my paper on Sulphuric Acid, published in the 7th number of the 
Journal of Science, I assigned the numbers 4, 5, 6, as respectively denot- 
ing the prime equivalents of soda, sulphuric acid, and potash. Minute 
researches, subsequently made, on the nitrates, (Journal of Science, No. 
xii.) led me to regard 3.96, and 5.96, as better approximations for soda 
and potash. Throughout this Dictionary, the numbers 3.95 and 5.95 
have been used. It is, however, very possible that the number 6, origi- 
nally assigned by Sir H. Davy for potash, may be correct; as also 4 for- 
soda* 

Dr. Thomson has just published a paper in his Annals, (November 
18jM); " On the true weight of the atoms of barytes, potash, soda," &c. 
In his experiments to determine these fundamental quantities, he has 
adopted Richter's original plan of reciprocal saturation of two heutro-saline 
compounds. But the Doctor seems to have forgotten, that for want of 
an initial experiment, none of his ratios is referable to the oxygen scale, 
or to any atomic radix. He aaeumea the atom of barytes to be 9.75, and 
that of potash to be 6; that of sulphuric acid being 5. He then proceeds 
to show that the atomic weight 13.25 of dry muriate of barytes (chloride 
of barium), and 11, that of sulphate of potash, produce perfect reciprocal 
decomposition, when their aqueous solutions are mixed. But had he 
called the atom of barytes 9.7, with Sir H. Davy and Dr. Wollaston, (the 
chloride would become 13.2), and the atom of sulphate of potash 10.96, 
as found in my experiments on nitric acid, he would have obtained, by 
mixing the two, in these atomic proportions, as perfect an experimental' 
result as with his own numbers: For 13.25 : 11 : : 13.2 : 10.96. 

His atomic chain wants, in fact, its first link; it floats loosely; and may 
therefore b^ accommodated to a variety of different numbers, provided the 
arithmetical proportions be observed. He ought to have commenced with 
a clear demonstration, that the atom of barytes is 9.75, and the atom of 
potash 6, referred to oxygen as unity. 

The idea, however, suggested by Dr. Prout, that the numbers repre- 
senting the weights of the different atoms, are multiples by a whole num- 

c 
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ber of that denoting liydrogen, is very ingemousy and mogt probiSilf just. 
And therefore, as well as for experimental reasons, which I cannot here 
detail, I would willingly adopt 9.75 for barytes, 4 for soda, 6 for potash, 
and 4*5 for chlorine. The atomic numbers given in this Tokime) for the 
various simple and compound objects of chemistry, are directly deduced 
from a mean of the most exact experiments; and I believe them to be more 
worthy of confidence, than those deducible from theoretic considerations. 
Thus, Dr. Thomson, from these, assigns 3.625 for the atom of lime; from 
experiment, it is certainly not so high. I have stated it from my own^at 
3.56. Dr. Marcet's analysis of the carbonate would make it about 3.5. 
In the article Equivalents (Chemical), as well as under the individual 
substances, the reader will find the primitive combiiung ratios, or atoms 
as they are hypothetically called, fully, and I trust fairly, investigated 
from experiment* This is the sheet-anchpr of scientific research, which 
we must never part with, or we shall drift into interminable intricacies. 
We should continually bear in mind this aphorism of the master of che? 
mical Logic: *' The substitution of analogy for fact is the bane of chemi- 
cal philosophy; the legitimate use of analogy is to connect facts together, 
and to g^ide to new experiments."-»^r H, Davy, Journal of Science^ 
vol. i. 

These analogical substitutions appear to be the predominant defect of 
Dr. Thomson's otherwise valuable compilation. 

The typographical economy of this work precluded me from multiply- 
ing references at the bottom of the page; a plan which authors readily 
adopt to show the extent of their reading. The authorities for-facts will 
be generally found interwoven with the text. The desire to condense 
much practical information, in a small compass, made me abridge many 
historical details. The progressive steps of an investigation, however, 
occasionally required to be traced, in order to make the existing state of 
our knowledge more intelligible. Whenever this seemed necessary, I 
have offered such a retrospect, and have endeavoured to take truth and 
justice for my sole guides. As the only recompense which the man of 
science usually receives or can expect, is the credit of his discoveries^ 
neither prejudice nor passion should be suffered to influence the compiler, 
in awarding honour to whom honour is due. 

One of the most elegant investigations which the Science of Chemistry 
affords, is contained in M. Gay-Lussac's short letter to M. Clement, pub- 
lished in the Annales de Chimie et de Physique for July 1815, and reprint- 
ed in 1816, by M. Thenard in his valuable Trait6 de Chimie, iv. p. 338. 
It is there demonstrated that sulphuric ether is composed of 

2 volumes olc£ant gas, 
1 volume vapour of water, 
condensed into one volume; or by weight in M. Gay-Lussac's numbers, of 

0.978 X 2 8» 1.956 olefiant gas, and 
0.625 X 1 «Bs 0.625 vapour of water. 

2.581 sum ess theoretic density of vapour, 
wliich differs from 2.586, the experimental density of ether vapour by only 
Tinrv parts. This fine coincidence is fully developed by the French che- 
mist. Now Dr. Thomson was obviously familiar with that paper, for he 
copies a good part of it, (though without acknowledgment), on the con- 
stitution of alcohol, into his articles Brewing and Distillation, Sufi/Uament 
to Encyclofi0£dia Briton,^ as well as into his System published in October 
1817, vol. iv. p. 385. See Fermentation in this Dictionary. 

I was therefore equally surprised and amused at the following clum^ 
i'ecently set up by him to M. Gay-Lussac's incontestable discovery. 
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^< The experiments which Mr. Daltonhas made on the anal3rsift of ether, 
show in a very satisfactory manner, that the noiion which I threw out in 
my System of Chemistry, that sulphuric ether is a compound of two atoms 
olefiant gas, and one atom vapour of water condensed into one volume, n 
the true one.'* ^ Hence 2 volumes olefiant gas weigh 1.9416 

1 volume vapour of water 0.6350 

Total 2.5666 

Specific gravity of ether vapour 2.5B60.''«— ^^luiilt qf PhUo9^y^ Augtut 
1820, p. 81. HUtorical Sketchy tfe. by Thomas ThotMcny M. D. ^e. 

Now, though in that Sketch the Dr. seems to show, that Mr. Dalton 
was unacqusdnted with M. Gay-Lussac's researches on ethar, it was a 
rather rash presumption to extend that analogy of ignorance to all other 
British Chemists. The first of the Doctor's periods, quoted above, is non- 
sense, from his use of the fitvourite word aiom^ instead of volume. The 
statement in the second is taken from M. Gay-Lusaac, and bears the ele- 
gant impression of its author. 

Gia9gowy ^ov, 7, 1820. 



• N. B.— The Articles with the astcrisk(*), are inserted by Dr, Ure; the 
others, with the exceptions noticed in the Introduction, are reprinted 
from Nicholson's Octavo Dictionary. 



FREFATORT REMARKS, BY BR. HARE. 

Being requested by the publisher to make any additions or corrections 
in this American edition of Ure's Nicholson's Dictionary, which might to 
me appear proper, I have complied as far the allotted time would per- 
mit. This, however, was so short, that I have only been enabled to write 
on some of the topics, concerning which my practical experience, and 
peculiar and mature reflections, have qualified me to comment advanta- 
geously. 

The passages added by me will be distinguished by a cross (t), as those 
by Dr. Ure are by an asterisk. 

After the above was written, pursuant to my advice, the publisher en- 
gaged Dr. Franklin Bache to revise the work, and read the proofs. I feel 
it due to Dr. Bache to state, that I am under the impression that he has 
performed his office with zeal and ability; and that I conceive the work 
will be much indebted to him for its t3rpographical correctness* His sci- 
entific knowledge has enabled him, not only to prevent various .new er- 
rors, but to correct many previously existing in the original English 
copy. 
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ABS 

« A BSORBENT. An epithet introduc- Shelly sea sand . TO degrees* 

XA.«d into chemistiy by the physicians. Clay indurated by torrefaction 35 

to dem^ate such earthy substances, as Ditto strongly ignited ..... 8 

seemed to check diarrhoea, by the mere Greenstone ig^ted 23 

absorption of the. redundant liquids. In Quartz do. 19 

this sense it is obsolete and unfounded. Decomposed greenstone ... 86 

Professor Leslie has shown that the facul- Greenstone resolved into soil 92 

ty of withdrawing moisture from the air, is Garden mould 95 

not confined to substances which unite 

with water in every proportion, as the The more a soil is comminuted by laboiQ* 
strong acids, dry alkalis, alkaline eardis, and vegetation, the greater is its absor- 
and deliquescent salts ; but is possessed by bent power. This ingenious philosopher 
insoluble and apparently inert bodies, in infers, that the fertility of soils depends 
various deg^es of force. Hence the terai chiefly on their disposition to imbibe mois- 
Absorbent merits a place in chemical no- ture; and illustrates this idea by recent and 
menclature. by disintegrated lava. May not the finely 
The substance whose absorbent power divided state most penetrable by the deh- 
is to be examined, after thorough desicca- cate fibres of plants, derive its superior 
tion before a fire, is to be immediately power of acting on atmospherical vapour 
transferred into a phial, furnished with a from the augmentation or its surfiice, or 
well ground stopper. When it is cooled, the multiplication of the points of contact ? 
a portion of it is transferred into a large In similar circumstances 100 gr, of the 
wide-mouthed bottle, where it is to be following orgpanic substances absorb the 
closely confined for some time. A deli- foUowi ng quantities of moisture: Ivory 7 gr. 
cate hygrometer being then introduced, boxwood 14, down 16, wool 18, beech 28. 
indicates on its scale the dryness produced — Leslie on Heat tmd Moisture J^ 
in the inclosed air, which should have Ausorption. By this term chemists un- 
been previously brought to the point of derstand the conversion of a gaseous fluid 
extreme humidity, by suspending a moist- into a liquid or solid, on being united with 
ened rag within the bottle. The following some other substance. It differs from con- 
table exhibits the results of his experi- densation in this being the effect of mecha- 
ments :— nical pressure, or the abstraction of caloric. 

Thus, if muriatic acid gas be introduced 

Alumina causes a dryness of 84 degrees, into water, it is absorbed, and muriatic 

Carbonate of magnesia ... 75 acid is formed; if carbonic acid gas and 

Carbonate of lime 70 ammoniacal gas be brought into contact^ 

Silica 40 absorption takes place, and solid carbo- 

Caibonate of barytes 32 nate of ammonia is produced by the union 

Carbonate of strontites .... 23 of their ponderable bases. 

Pipe clay 85 There is a case of condensation, which 

<|reenstone> or trap in powder 80 has sometimes no doubt been mistaken for 
A 
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absorption, though none has taken place, angles of divergence, at different ang[lea 
When an inverted jar containing a gas con- of refraction of the mean ray; in which 
fined by quicksilver is removed into a case it is evident, that, if they be made to 
trough of water, the quicksilver runs out, refract towards contrary parts, the whole 
and is replaced by water. But as the ray may be caused to deviate from its 
specific gravity of water is so much infe- course without being separated into Co- 
nor to that of quicksilver, the column of lours. 1'he difficulty of the glasa4naker 
water in the jar resists the atmospheric is in a g^eat measure confined to the 
pressure only with one 14th of the power problem of making that kind of glass 
of the quicksilver, so that the gas occu- which shall cause a ^reat divergence of 
pies less room from being condensed by the coloured rays with respect to each 
the increased pressure, not from absorp- other, while the mean refraction is small, 
tion. See Glass; also Aplaxatic. 

Abatractiow. In the process of dis- * Acins. The most important class of 

tillation, the volatile products which come chemical compounds. In the generaliza- 

over, and are condensed in the receivers, tion of facts presented by Lavoisier and 

are sometimes said to be abstracted from the associated French chemists, it was the 

the more fixed part which remains behind, leading doctrine that acids resulted from 

This term is chiefly used when an acid or the union of a peculiar combustible base 

other fluid is repeatedly poured upon any called the radical, with a common princi- 

substance in a retort, and distilled ofT, with pie technically called oxygen, or the aci- 

a view to change the state or composition difier. This general position was founded 

of either. See Disti llattoit. chiefly on the phenomena exhibited in the 

* AcAMTicoHK. See PiSTAciTE.* formatioii and dccomposition of sulphuric, 

* AcERATEs. The acer compestre, or carbonic, phosphoric, and nitric acids ; 
common maple, yields a milky sweetish and was extended by a plausible analogyto 
sap, containing a salt with basis of lime, other acids whose radicals were unknown, 
possessed, according to Scherer, of pecu- *< 1 have already shown," says Lavoisier^ 
liar properties. It is white, semi-transpa- *< that phosphorus is changed by combii»- 
rent, not altered by the air, and soluble in tion into an extremelv light, white, flaky 
nearly 100 parts of cold, or 50 of boiling matter. Its properties are likewise en- 
water.* tirely altered by this transformation ; from 

* AcERTc Acid. See Acin (Ackric).* being insoluble in water, it becomes not 

* Acescent. Said of substances which only soluble, but so greedy of moisture as 
become sour spontaneously, as vegetable to attract the humidity of the air with a»- 
and animal juices, or infusions. The sud- tonishing rapidity. By this means, it ia 
denness with which this change is effected converted into a liquid, considerably more 
during a thunder storm, even in corked dense, and of more specific gravity than 
bottles, has not been accounted for. In water. In the state of phosphorus before 
iBorbid states of the stomach, also, it pro- combustion, it had scarcely any sensible 
ceeds with astonishing rapidity. It is taste ; by its union with oxygen, it acquires 
counteracted by bitters, antacids, and pur- an extremely sharp and sour taste ; in a 
gatives.* word, from one of the class of combustible 

ArsTATES. The salts formed by the bodies, it is changed into an incombusti- 

combination of the acetic acid with alkalis, ble substance, and becomes one of those 

earths, and metallic oxides. See the dii- bodies called acids, 

ferent bases. « This property of a combustible sub- 

* AcETTC Acm. See Acts (Acetic).* stance, to be converted into an acid by the 
^ * Acbtoxbtxr. An instrument for es- addition of oxygen, we shall presently find 

timating the strength of vinegars. It is belongs to a great number of bodies, 

described under Acin (Acetic).* Wherefore strict logic requires that we 

Acetous. Of or belonging to vinegar, should adopt a common term for indicating 

See Acid (Acetic.) all these operations which produce ana- 

AcaaoKATic. Telescopes formed of a logons results. This is tlie true way to 
combination »f lenses, which in a great simplify the studv of science, as it would 
measure correct tlie optical aberration, be quite impossible to bear all its specific 
arising from the various colours of light, details in the memory if they were not 
are called achromatic telescopes. Some classically arranged. For this reason we 
of these have been made wonderfully per- shall distinguish the conversion of phos- 
feet, and their excellence appears to be phorus into an acid by its union with oxy- 
limited only by the imperfections of the gen, and in general every combination of 
art of ^lass-makinr. The artifice of this oxygen with a combustible substance, by 
capital invention of DoUond consists in se- the term oxygenatimi / from this I c^all 
lecting, by trial, two such pieces of glass, adopt the verb to oxyeenate ; and of con- 
to form the object lenses, as separate the sequence shall say, uiat in oxygenating 
variously coloured rays of light to equal phosphorus^ we convert it into an acid. 
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*" Sulphur also, in buminp, absorbs ox- tuns oxygen, although this may be an itti- 

^ngis; the resulting acid is considers- ducement to suspect its existence in iti 

ly heavier than the sulphur burnt ; its still less should we conclude, because a 

weight is equal to the sum of the weights substance contains oxygen, that it mnst 

of the sulphur which has been burnt, and have acid properties ; on the contrary, the 

of the oxygen absorbed ; and, lastly, this acidity of an oxygenated substance t lOwa 

acidis weighty, incombustible and miscible that dhe oxygen has only experienced an 

with water in all proportions." incomplete saturation in it, since its pro- 

"I might multiply these experiments, perties remj;in predominant.'* 
and show, by a numerous succession of Amid the just views which pervade the 
ftcts, that all acids are formed by the com- earl^ part of this quotation from Berthol- 
bustion of certain substances; but T am let, it is curious to remark the solecism with 
prevented from doing so in this place by which it terminates. For after maintain- 
the plan which I have laid down, of pro- ing that acidity may exist independent of 
ceeding only from facts already ascertained oxygen, and that the presence of oxygen 
to such as are unknown, and of drawing does not necessarily constitute acidity, he 
my examples only from circumstances al- concludes by considering acidity as the 
ready explained. In the mean time, hoW- criterion of unsaturated oxygen, 
ever, the examples above cited may suf- Tliis unwarrantable generalization of 
fice for giving a clear and accurate con- the French chemists concerning oxygen, 
ception of the manner in which acids are which had succeeded Stahl's equaUy un- 
formed. By these it may be clearly seen warrantable generalization of a cor mon 
that oxygen is an element common to them principle of combustibility in all combus- 
all, and which constitutes orproduces their tible bodies, was first experimentally com- 
acidity; and that they differ from each bated by Sir H. Davy, in a series of admi- 
other accortUng to the several natures of rable dissertations published in the Fhilo- 
the oxygenated or acidified substances, sophical I'ransactions. 
We must, therefore, in every acid care- His first train of experiments were insti- 
fully distinguish between the acidifiable tuted with the view of operating by voltaic 
base, which M. de Morveau calls the radi- electricity on muriatic and other acid^ 
cal, and •* the acidifying principle or oxy- freed from water. Substances which are 

fen." Elements, p. 115. Although we now known by the names of chlorides of 

ave not yet been able either to compose phosphorus and tin, but which he then 

or to decompound this acid of sea salt, we supposed to contain dry muriatic acid, led 

cannot have the smallest doubt that it, like him to imagine intimately combined water 

all other acids, is composed by the union to be the real acidifying principle, since 

of oxygen with an acidifiable base. We acid properties were immediately develo- 

have, therefore, called this unknown sub- ped in the above substances by the addi« 

stance the muriatic base, or muriatic radi- tion of that fluid, though previously they 

cal." P. 122. 5th Edition. exhibited no acid powers. In July 1810^ 

BerthoUefs sound discrimination led him however, he advanced those celebrated 
to maintadn that Lavoisier had given too views concerning acidification, which, in 
much latitude to the idea of oxygen being the opinion of the best judges, display an 
the universal acidifying principle. *' In unrivalled power of scientific research.— 
fibct," says he, ** it is carrying tne limits of The conclusions to which these led him* 
analogy too far to infer, that all acidity, were incompatible with the general hy- 
even that of the muriatic, fluoric, and pothesis of Lavoisier. He demonstrated 
boracic acids, arises from oxygen, be- that oxymuriatic acid is, as far as our know^ 
cause it gives acidity to a great number of ledge extends, a timple substance, which 
substances. Sulphuretted hydrogen, which may be classed in the same order of natu- 
reaOy possesses the properties of an acid, ral bodies as oxygen gas, being detennined 
proves directly that acidity is not in all ca- like oxygen to tiae positive surface in vol- 
ses owing to oxygen. There is no better taic combinations, and hke oxygen com« 
foundation for concluding that hydrogen binin^ with inflammable substances, pro- 
is the principle of alkalinity not onlv in the ducing heat and li^ht. The combinations 
alkalis, properly so called, but also in mag- of oxymuriatic acid with inflammable bo- 
nesia, lime, strontian, and barytes, because dies were shown to be analogous to ox- 
ammonia appejoi^ to owe its alkalinity to ides and acids in their properties and pow 
hydix>een. ers of combination, but to differ from 

** These considerations prove that oxy- them in being for the most part decompo- 

gen may be regarded as the most usual sable by water : And finally, that oxymuri- 

principle of aci<Bty, but that this species atic acid has a stronger attraction for most 

of affimly for the alkalis majr belong to inflammable bodies than oxygen. His pre - 

substances which do not contain oxygen ; ceding decompoution of the alkalis and 

that we must not, therefore, always infer, earths having evinced the absurdity of that 

ftom the acidity of a substance, that it con- nomenclature, which gives to Ae general 
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«icl essftntial eonstituent of Alkaline luu a principle of acidity. Bertholletbitragfit 
tiire, the term oxygen or acidifier ; his into view the conclusion, that it is not ex- 
Hew discovery of the simplicit^r of oxymu- clusively so, from the examples of prassic 
riatic acid, showed the theoretical system acid and suljiuretted hydrogen. In the 
of chemical language to be equally vicious latter, acidity appeared to be produced by 
in another respect. Hence this philoso- the action of hydrogen. The discovery 

I)her most judiciously discarded the appel- by G&y-Lussac, of the compound radical 
ation oxymuriatic acid, and introduced in cyanogen, and its conversion into prussic 
its place the name chlorine, which merely acid by the addition of hydrogen, confirm- 
indicates an obvious and permanent char- ed this conclusion ; and the discovery of the 
acter of the substance, its greenish yellow relations of iodine still further established 
colour. The more recent investigations it. And now, if the preceding views are 
of chemists on fluoric, hydriodic, and hy- just, the system must be still further modi- 
drocyanic acids have brought powerful fied. While each of these conclusions 
analogies in support of the chloridic theory, are just to a certain extent, each of them 
by showing that hydrogen alone can con- requires to be limited in some of the ca- 
vert cerUun undecompounded bases into ses to which they are applied ; and while 
acids well characterized, without the ud acidity is sometimes exclusively connected 
of oxygen. Dr. Murray indeed has en- with oxygen, sometimes with hydrogen, 
deavoured to revive and new-model the the principle must also be admitted, that 
early opinion of Sir H. Davy, concerning it is more frequently the result of their 
the necessity of the presence of water, or combined operation, 
its elements, to the constitution of acids, « There appears even sufficient reason 
He conceives that many acids are ternary to infer, that, from the united action at 
compounds of a radical with oxygen and these elements, a higher degree of acidity- 
hydrogen; but that the two ktter ingre- is acquired than from the action of either 
dientsdo not necessarily exist in them in alone. Sulphur affords a striking exam- 
the state of water. Oil of vitriol, for in- pie of this. With hvdrogen it forms a 
stance, m this view, instead of consisting weak acid. With oxygen it also forms aR 
of 81. 5 real acid, and 18. 5 water in 100 acid, which, though of superior energy, 
parts may be reeaijded as a compound of still does not display much power. With 
32.6 sulphur + 65.2 oxygen + 2.2 hydro- hydrogen and oxygen it seems to receive 
gen. When it is saturated with an alka- the acidifying influence of both, and its 
line base, and exposed to heat, the hydro- acidity is proportionally exalted.. 

tie remaining oxygen and &e sulphur P**""^ altogetherdesbtute of acidity, and 

combine with the biS:. But whentheW l^S^"^^ *''^«» F^ y^% *!>f «verse._ 

U made to act on a metal, the oxygen part- ^'^ ?Y«^*"' '". *^*' ^*?"'^'^* /"£?': 

ly unite, to it, and hydrogen iSone es- t'o?". 't»i>™«» oxides; and it is doubtfil 

capes JO ^' if, m any proportion, it can estabhsh with 

"Nitric acid, in its highest state of con- <>^y^.«" insulated acid. But with oxy. 

centration, is not a de#nite compound of ^''P.'"''^ hydrogen m union it fomsnitnc 

real acid, with about a fourth of iti weight ^f^ * compound more permanent, and 

of water,, but a tenaiy compound of ni- °^ energetic action." 
trogen, oxygen^ and hydrogen. Phospbo- ^* ** needless to give at more detail Dr. 

ric acid is a triple compound of phospho- Murray's speculations, which, supposing 

rus, oxygen, and hydrogen ; and phospho- ^^^^m plausible in a theoretical point of 

rous acid is the proper binary compound of ^J^w, seem barren in practice; at least 

phosphorus and oxygen. The oxalic, tar- their practical tendency cannot be perceiv- 

taric, and other vegetable acids, are ad- ^ji by the editor of this work. It is suffi- 

mitted to be ternary compounds of carbon, ciently singular, that, in an attempt to 

oxygen, and hydrogen ; and are therefore avoid the mysterious and violent transfor- 

in strict conformity to the doctrine now Rations, which, on the chloridic theory, a 

illustrated. little moisture operates on common salt» 

" A relation of the elements of bodies to instantly changing it from chlorine and so- 

acidity is thus discovered different from ^^m, into muriatic acid and soda. Dr. 

what has hitherto been proposed. When Miirray should have actually multiplied^ 

a series of compounds exists, which have ^^^^ °"e band, the very difliculties which 

eertain common characteristic properties, ^^ ^^^ laboured, with the other, to re- 

and when these compounds all contain a ^ove. 

common element, we conclude, with jus- He thinks it doubtful if nitrogen and 
tice, that these properties are derived oxvgen can alone form an instilated acid. — 
more peculiarly from the action of this Hydrogen he conceives essential to its en- 
element. On this ground Lavoisier infer- ei^etic action. What, we may ask then» 
red,, by an ample induction, that oxygen is exists in dry nitre, which contains no hy- 
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ingen ?f Is it nitric acid, or merelj two the c«ifM>iuc» or rank hig^ber in the ioJe 
of its elements, in want of a little water to of acidity, then, on adding to a g^ven 
fiimish the requisite hydrogen ? The same weighs of liquid muriate ^lime, a mix- 
questions may be asked relative to the sul- ture of oxalate and carbonate of ammonia, 
phate of potash. Since he conceives hy- each in equivalent quantity to the calca- 
drog^n necessary to communicate full reous salt, oxalate of lime ought alone to 
force to sulphuric and nitric acids, the mo- be separated. It will be found, on the 
ment they lose their water they should contrary, by the test of acetic acid, that m 
lose their saturating power, and become much carbonate of lime will precipitate as 
incapable of retaining caustic potash in a is sufficient to unsettle these speculations, 
neutral state. Out of tliis dilemma he Finally, dry nitre, and dry sulphate of 
may indeed try to escape, by saying, that potash, are placed, by this supposition, in 
moisture or hydrogen is equally essential as mysterious a pre<Ucament as dry muri- 
to alkaline streng^, and that therefore the ate of soda in the chloridic theory. De- 
same desiccation or de-hydrogenation prived of hydrogen, their su;id aiKl alkali 
which impairs the acid power, impairs also are enfeebled or totally changed. With a 
thatof its alkaline antagonist The result httle water both instantly recruit their 
must evidently be, that, in a saline hydrate powers. In a word, the solid sulphuric 
or solution, we have the reciprocal attrac- acid of Nordhausen, and the dry potash at 
tions of a strong acid and alkali, while, in potassium, are alone sufficient to subvert 
a diy salt, the attractive forces are those of this whole hypothesis of hydrogenation. 
relatively feeble bodies. On this hypo- We shall introduce, under the head of 
thesis, the difference ought to be great alkali, some analogous speculations by Dr. 
between dry and moistened sulphate of Murray on the influence of the elements of 
potash. Carbonic acid he admits to be water on that class of bodies. Edin. PhiL 
destitute of hydrogen ; yet its saturating Trans, vol. xmi. part 2</.f 
power is very conspicuous in neutralizing After these observations on the nature 
dry lime. Now, oxalic acid, by the last of acidity, we shall now state the general 
analysis of Berzelius, contains no hydro- properties of the acids, 
gen. It differs from the carbonic only in 1. The taste of tliese bodies is for the 
the proportion of its two constituents, most part sour, as their name denotes ; 
And oxalic acid is appealed to by Dr. and in the stronger species it is acrid and 
Murray as a proof of the superior acidity corrosive, 
bestowed by hydrogen. 2. They generally combine with water 

On what grounds he decides carbonic to in every proportion, with a condensation 

be a feebler acid than oxalic, it is difficult of volume and evolution of heat, 

to see. By BerthoUet's test of acidity, the 3. With a few exceptions they are vo- 

forroer is more energetic than the latter latilized or decomposed at a moderate 

in the proportion of 100 to about .58 ; for heat. 

these numbers are inversely as the quan- 4. They usually change the purple co- 

tityofeach requisite to saturate a given lours of vegetables to a bright red. 

base. If he be inclined to reject this rule, 5. They unite in defimte proportions 

and appeal to the decomposition of the , , — 77 — 77 7 — . 

carbonates by oxaUc acid, as a criterion of t ^ conceive Mr. Murray's views on this 

relative acid power, let us adduce his own suhject as nearer the truth than those of 

commentary on the statical affinities of ^^ editor. I had adopted conclusions 

Bcrthollet, where he ascribes such chan- somewhat similar, ere I met with them. 

res not to a superior attraction in the de- '^^ the charactensuc attributes of acidity 

composing substance, but to the elastic are never observed m the absence of mois- 

tendency of that which is evolved. Am- ^^^^* water would seem to have higher 

monia separates magnesia from its muri- pretensions to be considered as the acidi- 

atic solution at common temperatures ; at *y»ng principle than any other pmiderabUs 

the boiling heat of water, magnesia separ- substance. 

ates ammonia. Carbonate of ammonia, at 1* may be a question, whether acids in a 

temperatures under 230°, precipitates car- ^^7 high state of dephlegmation are really 

bonate of lime from the muriate ; at high- ^cids or act as such. They do not merely 

cr temperatures Uie inverse decomposi- change vegetable blues ; they destroy 

tion takes place with the same ingredients, them. 1 hey do not produce a sour taste 

If the oxalic be a more energetic acid than "Pon the tongue, they cauterize it, and we 

^ - destructive of, or are destroyed by, sub- 

t The acid in dry nitre contains water, stances, which, in a weaker state, they 

and of course hydrogen. Liquid nitric acid would combine with, so as to yield them 

is obtained from dry nitre by strong sul- up uninjured in obedience to higher affi- 

phuric acid, and holds, according to me ta- nities. 

tie in this work, under the head of nitric Concentrated sulphuric acid destroys or- 

acid, more than a fifth of water. ganic products, by taking up the elements 
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with the ftUudis, earths, and metallic oxides, of this illustrious philosopher may he, that 

and fonn the important class of salts. This the smaller the quantity of an acid or alka* 

may be reckoned their characteristic and li required to saturate a eiven quantity of 

in<Uspen8able property. The powers of its antagonist principle, the higher should 

the diiferent acids were orig^inaliy estimat- it rank m the scale of power and affinity, 

ed by their relative causticity and sour- it will not, however, accord with chemical 

ness, afterwards by the scale of their at- phenomena. 100 parts of nitric acid are 

tractive force towards any particular base, saturated By about 36^ of magnesia, and 

and next by the quantity of the base which by 52^ of lime. 

they could respectively neutralize. But Hence, by Berthollet's rule, the powers 
BerthoUet proposed the converse of this of these earths ought to be as the mverse 
last criterion as the measure of their pow- 1 1 
era. **The power with which they can of their quantities, viz. — and — ; yet 
exercise their acidity," he estimates " by 36^ 52| 
ihe quantity of each ot the acids which is the veiy opposite effect takes place, for 
required to produce the same effect, viz. lime separates magnesia from nitric acid. 
to saturate a given quantity of the same And, in the present example, the differ^ 
alkali." It is therefore the capacity for ence of effect cannot be imputed to the 
saturation of each acid, which, in ascer- difference of force with which the substan- 
taining its acidity, according to him, gives ces tend to assume the solid state. 
the comparative force of the affinity to We have therefore at present no single 
which it is owing. Hence he infers, that acidifying principle, nor absolute critenon 
the affinity of the different acids for an al- of the scale of power among the different 
kaline base, is in the inverse ratio of the acids : nor is the want of this of g^reat im- 
ponderable quantity of each of them which portance. Experiment furnishes us with 
IS necessary to, neutralize an equal quanti- the order of decomposition of one acido- 
ty of the same ' alkaline base. An acid is, alkaline compound by another acid, wheth- 
therefore in this view, the more powerful, er alone, or aided by temperature ; and 
when an equal weight can saturate a great- this is all which practical chemistry seems 
er quantity of an alkali. Hence, all those to require. 

substances which can saturate the alkalis, Before entering on the particular acids 
and cause their properties to disappear, we shall here describe the general process 
ought to be classed among the acids ; in by which M. Thenard has lately succeeded 
like manner, among the alkalis should be in communicating to many of them appar 
placed all those which, by their union, can reMly a surcharge of oxygen, and thus pro- 
saturate acidity. And the capacity for ducing anew class of belies, the oxygen- 
saturation being the measure of this pro- ized acids, which he has had the goodfor- 
perty, it should be employed to form a tune of forming and making known to the 
scale of the comparative power of alkatis chemical world. The first notice of these 
as well as that of acids. new compounds appeared in the .^mi. de 
However plausible, a priori, the opinion Cfdmie et Ph^ngue, vOi, 306. for July 1818, 

— — ■ since which time several additional com- 

of water and leaving the carbon. Hence its munications of a very interesting nature 

blackening power. When diluted, it acts have been made by the same celebrated 

in a totally different way. Of course if it be chemist. 1 le has likewise formed a com- 

an acid in the last case, it cannot be so in pound of water with oxygen, in which the 

the first. In evolving carbon by its action proportion of the latter principle is dou- 

on alcohol, it is precisely analogous to pot- bled, or 616 times its volume is added, 

ash, which darkens that fluid, and evolves The methods of oxygenizing: the liquid 

a carbonaceous resin, which may be seen acids and water, agree in this, that deu- 

when the alcoholic solution of that alkali is toxide of barium is formed first of all, from 

evaporated, in order to obtain the hydrate, which the above liquids, by a subsequent 

It seems to me that the galvanic fluid is process, derive their oxygen. He pre- 

the acidifying principle, and that the acid scribes the following precautions, without 

state is the consequence of galvanic ar- which success will be only partial, 
rangements or polarities. It is known that 1. Nitrate of baiytes should first ^^^j" 

moisture is indispensable to the efficiency tained perfectiy pure, and, above all, frc^ 

of these. from iron and manganese. The most cer- 

On adding water to concentrated sulphu- tain means of procuring it, is to dissolve the 

ric acid, the hydrogen and oxygen seve- nitrate in water, to add to the solution a 

rally go to the different poles of the pre- small excess of barytes water, to filter and 

vious compound. Hence the hydrogen crystallize. 2. The pure nitrate is to be 

evolved by iron or zinc and diluted sul- decomposed by heat. This ought not to 

phuric acid, does not come from a simul- be done in a common earthenware retort, 
taneous, but a previous decomposition of because it contains too much of the oxides 

water. of iron and manganese, but in a perfectly 
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irhite porcelain retort. Four orfive pounds 
of nitrate of baiytes may be decomposed 
•t once, and the process wiU require about 
three hours The barytes thus procured 
will contiun a considerable quantity of si- 
lex and alumina; but it will have only 
▼eiy minute traces of manganese andiron, 
a circumstance of essential importance. 
3. The baiytes, divided by a knife into 
pieces as large as the end of the thumb, 
should then be placed in a luted tube of 
glass. This tube should be long and large 
enough to contain from 2^ to 3i libs. It 
is to be surrounded with 6re, and heated 
to dull redness, and then a current of dry 
oxygen gas is to be passed through it. 
However rapid the current, the gas is com- 
pletely absorbed ; so that when it passes 
by the small tube, which ought to termi- 
nate the larger one, it may be concluded 
that the deutoxide of barium is completed. 
It is, however, right to continue the cur- 
rent for seven or eight minutes more. 
Then the tube being nearly cold, the deu- 
toxide, which is of a light grey colour, is 
taken out, and preserved in stoppered bot- 
tles. When this is moistened it falls to 
powder, without much increase of temper- 
ature. If in this state it be mixed with 
seven or eight times its weight of water, 
and a dilute acid be poured in, it dissolves 
gradually by agitation, without the evolu- 
tion of any gas. The solution is neutral, 
or has no action on turnsole or turmeric. 
When we add to this solution the requi- 
site quantity of sulphuric acid, a copious 
Erecipitate of baiytes falls, and the filtered 
quor is merely water, holding in solution 
the oxygenized acid, or deutoxide of hy- 
drogen, combined with the acid itself. 

llie class of acids has been distributed 
into three orders, according as they are 
derived from the mineral, the vegetable, 
or the animal kingdom. But a more spe- 
cific distribution is now requisite. They 
have also been arranged into those which 
have a single, and those which have a com- 
pound ba»s or radical. But this arrange^ 
ment is not only vague, but liable in other 
respects to considerable objections. The 
ehief advantage of a classification is to 
give general views to beginners in the 
study, by grouping together such substan- 
ces as have analogous properties or com- 
position. These obje<^ it is hoped, will 
DC tolerably well attained by the following 
divisions and subdivimons. 

Division IstAcids from inorganic nature, 
or which are procurable without having 
lecoorse to animal or vegetable products. 

Divisi<m 2d. Acids elaborated by means 
of of^ganization* 

The first g^up is subdivided into three 
famifies, Ist, Osnrgen acids; 2d, Hydrogen 
scids; Sdy Acids destitute of both these 
wpposed acidifier9b 
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Section 1st, 
L Boracic. 

2. Carbonic. 

3. Chloric. 

4 Perchloric. 

5. Chloro-carbonic. 

6. Nitrous. 

7. Nitric. 

8. Iodic. 



Non-metallic. 

9. Hypophosphoious. 

10. Phosphorous. 

11. Phosphoric. 

12. Hyposulphurous. 

13. Sulphurous. 

14. Sulphuric. 

15. Hyposulphuric. 

16. Cyanic? 



Section 2d, Oxygen acids .— > Metallic. 

1. Arsenic. 6. Columbic 

2. Arsenious. 7, Molybdic. 

3. Antimonious. 8. Molybdous. 

4. Antimonic. 9. Tungstic. 

5. Chromic. 

Family 2d.— Hydrogen acids. 

1. Fluoric. 5. Hydroprussic. 

2. Hydriodic. 6. Hydrosulphurous. 

3. Hydrochloric. 7. Hydrotellurous. 

4. Ferroprusuc. 8. Sulphuroprussic 

Family 3d.— Acids without oxygen 
or hydrogen. 

1. Chloriodic. 3. Fluoboric 

2. Chloroprussic. 4. Fluosilicic. 

Division 2d.— Acids of organic orig^. 

1 . Aceric. 20. Margaric. 

2. Acetic. 21. Melassic. 

3. Amniotic. 22. Mellitic. 

4. Benzoic. 23. Moroxylic. 

5. Boletic. 24. Mucic. 

6. Camphoric. 25. Oleic. 

7. Caseic. 26. Oxalic. 

8. Citric. 27. Purpuric. 

9. Formic. 28 Pyrolithic. 

10. Fungic. 29. Pyromafic. 

11. Gallic. 30. Pyrotartaric. 

12. Kinic. 31. Rosacic. 

13. Laccic. 32. Saclactic. 

14. Lactic. 33. Sebacic. 

15. Lampic. 34. Suberic. 

16. Lithic. . 35. Succinic. 

17. Malic. 36. Sulphovinic ? 

18. Meconie. 37. Tartaric. 

19. Menispermic. 38. Zumic. 

The acids of the last division are all decom- 
posable at a red heat, and afford ^neral- 
ly carbon, hydrogen, oxygen, and in some 
&w cases also mtrogen. The mellitic is 
found like amber in wood coal, and like it, 
is undoubtedly of organic origin. We shaU 
treat of them all in alphabetical order, only 
joining those acids together which gradu- 
ate, so to speak, into each other, as hypo- 
sulphurous, sulphurous and sulphuric* 

* AcjD (AcxBic). A peculiar acid said to 
exist in the juice of the maple. It is de- 
composed by heat, like the other vegetable 
acids.* 

* AoiB (Acvnc). The same acid which, 
in a very dilute and s«tnewhat impure state^ 
is called vinegar. 
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This acid is found combined with potash this is a mistake. Stahl observed long ago, 

in the juices of a great many plants ; par- that if we moisten roses, or lilies with al- 

ticularly the sambucus niera, phceniz dac- cohol, and place them in vessels in which' 

iilifera, galium venim, and rhus typhinus. they are stirred from time to time, vinegar 

Sweat,urine, and even fresh milk contain it. will be formed. He also informs us, if after 

It is frequently generated in the stomachs abstracting the citric acid from lemon juice 

of dyspeptic patients. Almost all dry veg- by crabs' eyes (carbonate of lime), we 

etable substances, and some animal, sub- add a little alcohol to the supernatent li- 

jectedinclosevesselstoa red heat, yield it quid, and place the mixture in a proper 

copiously, it is the result likewise (rf'a spon- temperature, vinegar will be formed. 

taneousfermentation,to which liquid veget- Cnaptal says, that two pounds of weak 

able, and animal matters are liable. Strong spirits, sp. gr, 0.985, mixed with 300 g^ns 

acids, as the sulphuric and nitric, develope of beer yeast, and a little starch water, pro- 

the acetic by their action on vegetables. It duced extremely strong vineg^. The acid 

was long supposed, on the authority of was developed on the 5th day. The same 

Boerhaave, that the fermentation which quantity of starch and yeast, without the 

forms vinegar is uiuformly preceded by the spirit, fermented more slowly, and yielded 

vinous. This is a mistake. Cabbages sour a weaker vineg^ar. A slight motion is found 

in water, making sour crout ; starch in to favour the formation of vinegar, and to 

Btarch-makers' sour waters ; and dough it- endanger ita decomposition after it is made, 

self, without any previous production of Chaptal ascribes to agitation the operation 

wine. ^ of thunder; though it is well known, that 

The varieties of acetic acids known in when the atmosphere is highly electrified, 
commerce are four : Ist, Wine vinegar; 2d, beer is apt to become suddenly sour, with- 
Malt vinegar ; 3d, Sugar vinegar ; 4th, out the concussion of a thunder-storm. In 
Wood vinegar. We shall describe first the cellars exposed to the vibrations occasioned 
mode of making these commercial arti- by the rattling of carriages, vinegar does not 
cles, and then that of extracting the abso- keep well. The lees, which had been de- 
lute acetic acid of the chemist, either from posited by means of isinglass and repose, 
these vinegars, or directly from chemical are thus jumbled into the liquor, and make 
compounds, of which it is a constituent. the fermentation recommence. 

The followingis the plan of making vin- Almost all the vinegar of the north of 
egar at present practised in Paris. The France being prepared at Orleans, the 
Wine destined for vinegar is mixed in a lar^e manufactory of that place has acquired such 
tun with a quantity of wine lees, and the celebrity, as to render their process wor- 
whole being tranraerred into cloth-sacks, thy of a separate consideration, 
placed within a large iron-bound vat, the The Orleans' casks contain nearly 400 
liquid matter is extruded through the pints of wine. Those which have been al- 
sacks by superincumbent pressure. What ready used are preferred. They are placed 
passes through is put into larg^ casks, set in three rows, one over another, and in the 
upright, having a small aperture in their top have an aperture of two inches diam- 
top. In these it is exposed to the heat of eter, kept always open. The wine for ace- 
the sun in summer, or to that of a stove in tification is kept in adjoining casks,contain- 
winter. Fermentation supervenes in a few ing beech shavings, to which the lees ad- 
days. If the heat should then rise too high here. The wine thus clarified is drawn off 
it IS lowered by cool air, and the addition to make vinegar. One hundred pinta of 
of fresh wine. In the skilful regulation of good vinegar, boiling hot, are first poured 
the fermentative temperature consista into each cask, and left there for eight 
the art of making good wine vinegar- In days. Ten pinte of wine are mixed in, every 
summer the process is generally comple- eight days, till the vessels are full. The 
ted in a fortnight ; in winter double the vinegar is allowed to remain in this state 
time is requisite. The vinegar is then run fifteen days, before it is exposed to sale, 
offinto barrels, which contain several chips The used casks, called mothers, are never 
of birch-wood. In about a fortnight it is emptiedmore than half,but are successively 
found to be clarified, and is then fit for the filled again, to acetify new portions of wine, 
market. It must be kept in close casks. In order to judge i/ the mother works, the 
The manufacturers at Orleans prefer wine vinegar makers plunge a spatula into the 
of a year old for making vinegar. But if by liquid; and according to the quantity of 
age the wine has lost its extractive matter, froth which the spatula shows, they add 
it does not readily undergo the acetous fer- more or less wine. In summer, the atmos- 
mentation. In this case, acetification, aa the pheric heat is sufficient. In winter, stoves 
French term the process, may be deter- heated to about 75^ Fahr. maintain the 
mined by adding slips of vines, bunches of requisite temperature in the manufactory, 
grapes or green woods. It has been asserted In some countiy districts, the people 
that alcohol, added to fermentable liquor, keep in a place, where the temperature i» 
does not increase the product of vinegar.But mild and equable, a wMgat caskt inte 
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trliich ihey pour such wine as \hty wish fill up the half fi&ed vessel with Ikndk 
to acetify ; and it is always preseryed full, from that which is quite AiU, and whick 
by replacing* the vinegar drawn off, by new will now in its turn only be left half full, 
wine. To establish this liousehold manu- Four-and-twenty hours afterwards repeat 
facture, it is only necessaiy to buy at first the same operation, and thus go on, keep- 
a small cask of good vinegar. At Gand a ing the vessels alternately full and half fiUl 
vinegar from beer is made, in which the during twenty-four hours, till the vinegar 
following proportions of grain are found be mt^e. On the second or third diur there 
to be most advantageous : ~ will arise in the half filled vessel, a f«nnen- 
1880 Paris lbs. malted barley. tative motion, accompanied with a sensible 
700 wheat. heat, which will gradually increase from 
500 buckwheat, day to day. On the contraiy, the ferment- 
These grains are ground, mixed, and boil- ing nit>tion is ahnost imperceptible in the 
cd, along- with twenty-seven casks-full of full vessel ; and as the two vessels are al- 
river water, for three hours. Eighteen ternately Aill and half Aill, the fermenta- 
essks of good beer for vineg^ are obtain- tion is by this nteans in some measure in* 
cd. By a 8ubse<|uent decoction, more fer- temipted, and is only renewed every 
mentable liquid is extracted, which is mix- other day in each vessel, 
ed with the former. I'he whole brewing « When this motion appears to have en- 
yields 3000 English quarts. tirely ceased, even in the half fiUed vessel 

In this country, vinegar is usually made it is a sign that the fermentation is finished; 

from malt. By mashing with hot water, and therefore the vinegar is then to be put 

100 gallons of wort are extracted in less into casks close stopped, and kept in a 

than two hours from 1 boll of malt. When cool place. 

the liquor has fallen to the temperature of « A greater or less deg^ree of wannth 
75^ Fahr. 4 gallons of the barm of beer are accelerates or cheeks this, as well as the 
added. After thirty-six hours it is racked spirituous fermentation. In France it is 
off into casks, which are laid on their sides, finished in about fifteen days, during the 
and exposed, with their bung-holes loose- summer ; but if the heat of the air be veiy 
ly covered, to the influence of the sun in great, and exceed the twenty-fifth degree 
summer ; but in winter they are arranged of Reaumur's thermometer, (88^** Fuir.) 
in a stove-room. In three months this thehalf filled vessel must be filled up eve- 
vinegar is ready for the manufacture of su- ry twelve hours ; because, if the fermen- 
gar of lead. To make vinegar for domes- tation be not so checked in that time, it 
tic use, however, the process is somewhat will become violent, and the liquor will be 
different. l*he above liquor is racked off so heated, that many of the spirituous parta^ 
into casks placed upright, having a false on which the strength of ihe vinegar de- 
cover pierced with holes fixed at about a pends, will be dissipated, so that nothing 
foot from their bottom. On this a consid- will remain after the fermentation but a 
erable quantity of rape, or the refuse from vapid liquor, sour indeed, but effete, llie 
themakers of British wine, or otherwise a better to prevent the dissipation of the 
quantity of low priced raisins, is laid. The spirituous parts, it is a proper and usual 
liquor is turned into another barrel every precaution to close the mouth of the half 
twenty-four hours, in which time it has filled vessel, in which the liquor ferments^ 
begun to grow warm. Sometimes, indeed, with a cover made of oak wood. As to 
the vineg^ is fully fermented, as above, the full vessel, it is always left open, that 
without ^e rape, which is added towards the air may act freely on the liquor it con*!' 
the end, to communicate flavour. Two tains ; for it is not liable to the same in* 
large casks are in this case worked togeth- conveniences, because it ferments but 'wtry 
er, as is described long ago by B oerhaave, slowly.'' 
as follows. Good vinegar may be made from a weak 

'< Take two large wooden vats, or hogs- simp, consisting of 18 oz. of sugar to eve- 
heads, and in each of these place a wooden ly gfallon of water. The yeast and rape 
rrate or himUe, at the distance of a foot are to be here used, as above described, 
from the bottom. Set the vessel upright. Whenever the vinegar -(flom the taste and 
snd on the grate place a moderately close flavour) is considered to be complete, it 
layer of green twigs, or fresh cuttings of ought to be decanted into tight barrels or 
the vine. Then fill up the vessel with the bottles, and well secured mm access of 
footstalks of grapes, commonly called the air. A momentary ebullition before it is 
npe, to the top of the vessel, which must bottled is foundfavourable to its preserva- 
be left quite open. tion. In a larg^ manufactory of malt vine?-. 

•• Having thus prepared the two vessels, gar, a considerable revenue i^ derived from 

pour into them tne wine to be converted the sale of yeast to the bakers. Vinegar 

into vinegar, so as to fill one of them quite obtained by the preceding methods has 

vp, and the other but half full. JLeave more or less of a brown colour, and a pe- 

taem thus for twenty-four hours, and then culiar but rather gpratefbl smeH* By dEls* 

Vot. I. ' [2] 
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«il«kioin til gfaivrettelsthe colouring ntat- nous acid is rectified by a second distittk'. 

te«» wblch vesidea in a mucila^, is sepa- tion in a copper stilly in the body of which 

rated, but Uie fragrant odour is generally about 20 gallons of viscid tany matter are 

tsplaced by an empyreunMtic one. The left from every 100. It has now become a 

best French wine vinegars, and also some transparent brown vinegar, having a con- 

ftom matfc, contain a little alcohol, which siderable empyreumatic smell, and a sp. 

somes over early with the watery part, gr. of 1J013. Its acid powers are superior 

and renders the first product of distillation to those of the best household vinegar, in 

fteaneely denser, sometimes even less dense the proportion of 3 to 2. By redistillatio% 

thaa water. It is accordingly rejected.*^ saturation with quick-lime, evaporation of 

Towards the end of the distillation the em- the liquid acetate to dryness, and gentle, 

pyreuma increases. Hence only the inter- torrefaction, the empyreumatic matter is 

Hiediaite portions are retained as distilled so completely dissipated, that on decom- 

vinegar. Its specific gravity varies from posing the cak^ftreous salt by sulphuric 

UDB6 to 1.015, while that of common vinr acid, a pure, perfectly colourless, and 

•gar e€e<|aal strength varies from 1.010 to grateful vinegar rises in distillation. Ita 

%.025^ strength win be propoitional to the con*^ 

A crude vinegar has been long prepared centration of the oecomposing acid. 

for the calico printers, by subjecting wood The acetic acid of the chemist may be 

in iron retiocts to a strong red heat. The prepared in tlie following modes : Ist^ 

foQowing anaogement of apparatus has Two parts of fused acetate of potash with 

been fbimd to answer weU. A series of one of the strongest oil of vitnol jdeld, by 

casl-irQa cylinders, about 4 feet diameter, slow distillation from a glass retort into a 

and 6 feet long, are built horizontally in refrigerated receiverj concentrated acetic 

bride woi^ so- that the flame of one fur- acid. A small portion of sulphurous acid» 

usee may play round about two cylinders, which contaminates it, may be removed by 

Botil enda project a little from Uie brick redistillation, from a little acetate of lead* 

work. One of them has a disc of cast-iron 2d, Or 4 parts of good sugar of lead, with 

w^' fitted and firmly bolted to it, from the 1 part of sulphuric acid treated in the same 

eentre of which disc an iron tube about 6 way, afford a slightly weaker acetic add* 

ibcbes diameter proceeds, and enters at a 3d, Gently calcined sulphate of iron, or 

i^Bpbt angle t&e nuuM tube of refrigeration, green vitriol, mixed with sugar of lead in 

1^ diameter of this tube may be from 9 the proportion of 1 of the former to 2^ of 

io 14 inches* according to the number of the latter, and carefully distilled from a 

ejdinders. The other end of the cylinder porcelain retort into a cooled receiver, 

is cidled the mouth of the retort. This is may be also considered a good econorai- 

closed by a disc of iron, smeared round its cal process. Or without distillation, if 100 

«dge witii clay-lute, and secured in its parts of well dried acetate oflimebecau- 

place by wedges. The charge of wood for tiousljr added to 60 parts of strong sulphu- 

ouch ft cy&der is about 8 cwt. The hard ric acid, diluted with 5 parts of watery and 

lKOod0» oak, adW birch» and beech, are ' digested for 24 hours, and strained,a good 

akmeuaed. Fir (h>es not answer. The heat acetic acid, sufBcientlv strong for eveiy 

ia kept up during the day-time, and tlie ordinary purpose, wiU be obtMned. 

fbmaee is allowed to cool during the night. I'he distillation of acetate of copper or 

Neaet morning the door is opened, the oflead]b«r«e, has also been employed for 

charcoal, removed^ and a new charge of obtaining strong acid. Here, however, the 

wood is introduced. The average product product is mixed with a portion of the frsr 

of ciude vinegar called pyroli^nous acid grant pyro-acetic spirit, which it is trou- 

is 35 gallons, ft is much contaminated with blesome to get rid of. Undoubtedly the 

tar ; IP of a deep brown colour ; and has best process for the strong acid is that first 

a sp. gT4 of 1.025. Its total weieht is there* described, and the cheapest the second or 

Aire mut 30O lbs. But the residuaiy char- third. When of the utmost possible 

coal is found to weigh no more than one- strength its sp. gravit;^ is 1. 062. At the 

fifth of the wood employed. Hence neariy temperature of ^^ F. it assumes the solid 

one half of the ponderable matter of the form, crystallizing in oblongf rhomboidai 

wood is dissroated in incondensable gases, plates. It has an extremely pungent 

Count Rumford states* that charcoal is odour, affecting the nostrils and eyes even 

equal in weight |o more than four-tenths painfidly, when its vapour is incautiously 

of^the woodfrom whi^ it is made. And snuffed up. Its taste is eminently acid ana 

H. Clement says that it is equal to one- acrid. It excoriates and indames the 

half. The Count's error seems to have skin. . u • 

arisen from the slight heat of an oven to The purified wood " vinegfar, which is 

which his wood was exposed in a glass used for picklea and culinaiy purposes* 

cylindeiv The result now given ia the ex- has commonly ai specific navity of aboiit 

perience of an eminent manufacturing 1.009; when it is eqmvalent in acia 

cheiniit at Glasgow* The onide pyrofi|^ stxeogth to goad wine or mak vinegar ot 
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1014. ft oontttna about of,^ iUweigllt «ei(L ^^t/xptmnfyinepatoterf^M 

«f absohite acetic acid» .snd \t of water. *ir, or to freezing mixtures, its water Ufpa- 

An excise duty of 4d. is levied on every »*?» » ^^ «***« of ice, the interftices oT 

gaUon fg vinegar of the above strength, which arc occupied fcy a ffcrong acetic aci^. 

This, hdVever, is not estimated directly ^**'?** "^^ ^ procured by draming. The 

by its siitgr. but by the sp. gr. which re- *^«^« *^^, ^ T^^^^l vuiegar of tlie apo- 

«ilt8 from its saturation with quick-lime. «>ecanes, in which they dissolve a little 

The decimal num* "' " " '-«-»*-* — a-— *:«i -:i »^^- - 

oalcareous acetate. 




the pure wood o.„. >„«. ..>,w^ ••• j - .3 l ' 

vinegar, becomes 1.018 in liquid acetate. ^° *^L"- / ?« Pungent smelling salt con. 

But the vinegar of fermentation =1.014 "^ of sulphate of potash moistened with 

will become only 1.023 in acetate, from ^* »«»d. Acetic acid acts on tm, fron, 

which, if 0.005 be subtracted for mucilage ^m^ copper, and mckel ; and it combines 

«r extractive, the remainder wiU agree ««»ly with the ondes of many other mc- 

with the density of the aceUte from wood. ^^^Y^ «n™gr » "olutio* of their sulpbatM 

A glass hydrometer of Fahrenheit's con- with that of an acetate of lead. 

Jtmction is used for finding the specific , 25" acid, aa it exirts m the acetates of 

fnvities. It consists of a globe about 3 Jjrjtes and lead, has been analyzed by M. 

inches diameter, having a Uttle ballast baU -^ ^ay-Lussac and Thenard, and also hy 

drawn out beneath, and a stem above of »™clius. - ^^ «^. , ^^^ 

about 3 inches long, containing a slip of . Gay-Lussac found 50.224 carbon, 5.f>29 

paper with a transvewe line in the middle, ^ ^I1'*S?. ^'^^^ orfgen ; or, in other 

and surmounted with a little cup for re- ^^"^ ^"-224 carbon, 49.665 of water, ev 

ceiving weights or poises. The experi- ^elementary constituents, and 0.111 by- 

meats on which this instrument, called an ^Jffen lu excess. , - «^ , - . 

Jcetanteter, is constructed, have been de- ^ ®'!"*""*-"^'~ 5*™- ^f^ ^V^^ "» 

tailed in the surth volume of the Journal "^'^ oxygen in the hundredparts. 

of Science. They do not differ essentiaUy ^^^^^ methods are described under T*. 

from those of MoUerat The following •"/B«(AKALTsis).»y saturating known 

•points were determined by this chemist, weights of bases with acetic acid, and aa- 

TTie acid 6« sp. gr. 1.063 requires 2i times ««^]™n«r ™ quantity of acetates obtain- 

It. weight of ciystalUzed sifbcarbonate of 1^ *^^F' T??"*/'^P,??'^'*^*2iiTl^^ 

soda fo? saturation, whence M. Thenard Berzelms obtained withlime(3.56J6.5 to 

re«irds it as a compound of 11 of water, ^^.f, P™^ equivalent of acetac acid, 9U 

anS 89 of real acid m the 100 parts. Com- with yellow oxide oflead 6.4.>2. Recent K- 

bined with water in the proportion of 100 ?«.f^i*««' ^^*^^ ^^ ^« pubhshed m a de. 




luting it with a smaller quantity of water, «__. /»ti Air« «<» 

its splgr. augments, a ci^umstincepecu- 3 Prunes of hydrogen 3.75 M 

fiar to this acid. It is 1.079. or at its fnaxi. * ?n l^t 

mum, when the water forms one-third of ^ oxygen 30. 46.9 

the weight of the add. ^Jlmu de ChimUp ^« ^^ ZZTt* 

tim. 66. ^'"^ 1^® 

T.ISf/''"*!I^K^^'*ij ^Z^ ^^ ^^"^ "^« q«*n^*y ^ Tiydrogen is probabfy 

TayJor as the basis ot their aeetome- ^^^ underrated. Acetic acid Sissolvei 

redns, g^im-resins, camphor, and essential 

Bevenue proof acid, called by the man- oils. Its odour is emplc^ed in medicine to 

ufihcturer No. 24. relieve nervous headaches, fainting fits, or 

sickness occasioned by crowded rooms. In 

sp. gr. 1.0085 contains real acid in 100, 5 a slightly (filute state. Its application haa 

1.0170 .-.-...*10 been found to check hemorrhagyfiKMntkfe 

1.0257 15 nostrils. Its anticontagioua powers are 

1.0320 - • 20 now littie trusted to. It is very largely 

i.0470 ..«•-. -.-30 used in calico pnating. Moderately rec- 

1.0580 - 40 tifiedpjrrolignousacidhasbeentecommen- 

ded for the preservafioB of animal food ; 

An acetic acid of very considerable but the empyreumatic taint it conununi- 

Ibength may also be prepared by satu- catestobodies immersed in it, is not quite 

nting perfectly dry charcoal with common removed by their subsec^juent ebullition in 

▼inegar, and then distiHng. The water water. See Acid, Tyrolignous^. 

easily comes off, and is separated at first; Acetic acid an c! common vinegar ar6 

^ataatromferlKatiareqinredtoexpeltbe .irametimes fraudi lently laixed with aid- 
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pkuric acid to give them strength. This -not deliquesce when exposed to the air, 

ftdulteration may be detected by the ad- but rather effloresce, 

djtion of a Uttle chalk, short of their satu- With potash this acid unites, and forms a 

ration. Withpure vinegar the calcareous deliquescent salt scarcely crystallizable, 

base forms a limpid solution^ but with called formerly foliated earth of tptar, and 

sulphuric acid a white insoluble gypsum, regenerated tartar. The solutbn of this 

Muriate of barytes is a still nicer test, salt, even in closely stopped "essels, is 

British fermented vinegars are allowed by spontaneously decomposed : it deposites a 

law to contain a little sulphuric acid, but thick, mucous, flocculeut sediment, at first 

liie quantity is frequently exceeded, gray, and at length black ; till at the end 

Copper is discovered in vinegars by super' of a few months nothing remains in the 

saturating them with ammonia, when a liquor but carbonate of potash, rendered 

fine blue colour is produced ; and lead by impure by a little coaly oil. 

sulphate of soda, hydrosulphurets, sulph- With soda it forms a crystallizable salt, 

uretted hydrogen, and gallic acid. None which does not deliquesce. This salt has 

of these shouM produce any change on very improperly been, called mineral foli- 

genuine vinegar. See Lsad.* ^ ^ ated earth. According to the new nomen- 

* AoiB (OxT-AcxTic). Acetic acid dis- clature it is acetate ofsoda. 

solves deutoxide of barium without efier- The salt formed by dissolving chalk or 

vescence. By precipitating the barytes other calcareous earth in distilled vinegar, 

with sulphuric acid, there remains an ox- formerly called salt of chalk, or fixed vege- 

ygenized acid, which, being saturated table sal ammoniac, and by Bergman calx 

with potash, and heated, allows a g^at acetata, has a sharp bitter taste, appears in 

quantity of oxygen gas to escape. There the form of crystals resembling somewhat 

is diseng^ed at the same time a notable ears of corn, which remain dry when ex- 

auantity ofcarbonic acid gas. This shows posed to the air, unless the acid has beeti 
lat tlie oxygen, when assisted by heat, super-abundant, in which case they deli- 
unites in part with the carbon, and doubt- quesce. By distilling without addition, 
less likewise with the hydrogen of the the acid is separated from the earth, and 
acid. It is in fact acetic deutoxide of hy- appears in the form of a white, acid, and in- 
drogen. flammable vapour, which smells like acetic 

Salts consisting of the several bases, ether, somewhat empyreumatic, and which 

united in definite proportions to acetic condenses into a readish brown liquor, 

acid, are called acetates. They are char- This liquor, being rectified, is very vola- 

acterized by the pungent smell of vinegar, tile and mflammable : up»n adding water 

which they exhale on the affusion of sul- it acquires a milky appearance, and drops 

]>huricacid; and by their yielding on dis- of oil seem to swim upon the surface, 

tillation in a moderate red heat a very After the rectification, a reddish brown li- 

light, odorous, and combustible liquid quor remains behind in the retort, toge- 

called pyro-acetic (spirit) ; which see. ther with a black thick oil. When this 

They are all soluble in water; many of earthy salt is mixed with a solution of sul- 

them so much so as to be uncrystallizable. phate ofsoda, the calcareous earth is pre- 

About 30 different acetates have been cipitated along with the sulphuric acid; the 

formed, of which only a very few have acetic acid uniting with the soda, makes a 

been applied to the uses of life.* crystallizable salt, by the calcination of 

The acetic acid unites with all thealka- which to whiteness, the soda may be ob- 

lis and most of the earths, and with these tained. This acetic calcareous salt is not 

bases it forms compounds, some of which soluble in spirit of wine, 

are crystallizable, and others have not yet Of the acetate of strontian little is known, 

been reduced to a regularity of figure. The but that it has a sweet taste, is very solu- 

salts it forms are djstinguished by their ble, and is easily decomposed by a strong 

great solubility; their decomposition by heat. 

fire, which carbonizes them ; the spontan- The salt formed by uniting vinegar with 

eous alteration of their solution ; and their ammonia, called by the variotts names of 

decomposition by a great number of ac^ds, spirit of Mindererus, liquid sal ammoniac, 

which extricate from them the acetic aci4 acetous sal ammoniac, and by Bergfman al- 

in a concentrated state. It unites likewise kali volatile acetatum, is generally in a 

with most of the metallic oxides. liquid state, and is commonly believed not 

With barytes the saline mass formed by to be crystallizable, as in distillation it pass- 

the acetic acid does not crystallize; but, es entirely over into the receiver. It ne- 

when evaporated to dryness, it deliques- vertheless may be reduced into the form 

ces by exposure to air. This mass is not of small needle-shaped crystal^, when this 

decomposed by acid of arsenic. B v spon- liquor is evaporated to the consistence of 

taneous evaporation, however, it will a sirup. 

crystallize in fine transparent prismatic Westendorf, by adding his concentrated 

needles, of a bitterish acid taste, wjwch do vinegar to carbonate of ammonia, obtained 
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t peOacid fiqaid, wbich did not cmtdDize $ not so emafy decomposed by heat as nitMtie 

and which by distillation was totally expell^ of zircone. 

ed from the retort, leaving only a white The acetic acid has no action upon siH- 

spot. In the receiver, under the clear fluid, ceous earth; for the needle-shaped crys- 

a teansparent saline mass appeared, which tals observed by Durande in a mixture of 

being separated from the fluid, and expo- vinegar with the earth precipitated from a 

sedtogentle warmth, meltedandthrew out liquor of flints, do not prove the solubility 

abundance of white vapours, and in a few of siliceous earth, as Leonhardi observes. 

minutes shot into sharp crystals resembling Concerning the action of vinegar on al- 

those of nitre. These crystals remain un- cohol, see Etoeh. This acid has no effect 

changed while cold, but they melt at 120*> upon fat oils, except that when distilled to- 

and evaporate at about 250«. Their taste gether, some kind of mixture takes place, 

at first ifi sharp and then sweet, and they as the Ahh6 Rozier observes. Neither does 

possess the general properties of neutral ^stilled vinegar act upon essential oils ; but 

•***^^ ^ Westendorf 's concentrated acid dissolved 

With magnesia the acetic acid unites, aboutasixthpartof oil of rosemary, or one 

and, alter a perfect saturation, forms a vis- half its weight of camphor ; which latter so- 

cid saline mass, like a solution of g^um ara- lution was mflammable ; and the camphor 

bic, which does not shoot into crystals, but was precipitated from it by adding water. 

remains deliquescent, has a taste sweetish Vinegar dissolves the true gums, and part- 

at first, and afterwards bitter, and is soluble fy the gum-resins, by means of digesUon. 

m spirit of wine. The acid of this saline Boerhaave observes, that vinegar by lone 

mass may be separated by distillation with- y,^^^ dissolves the flesh,cartila|es, bonef 

out addition. and ligaments of animals. 

Glucine is readily dissolved by acetic acid. Acid. (Amniotic). On evaporating the 

This solution, as Vauquelin mforms us, does Hquor amnii of the cow to one-fourth. Van- 

not crystalhze ; but is reduced bjr evapora- queKn and Buniva found, that crystals form 

toon to a gummy substance, which slowly i^ it by cooling. These are contaminated 

becomes dry and brittle ; retaimng a kind hy a portion of extractive matter,from which 

of ductility for a long time. It has a sac- they may be freed by washing with a very 

channeandprettystrongly astringent taste, small quantity of water. These crystals ari 

m which that of vinegar however, is distin- white and shining, slightly acid to the taste, 

guishable. redden litmus paper, and are a little more 

Tttria dissolves readily in acetic acid, and soluble in hot than cold water. They are 

the solution yields by evaporation crystals likewise soluble in alcohol. On ignited 

of acetate of yttria. These have common- coals they swell, turn black, g^ve out am- 

ly the form of thick six-sided plates, and moniaand prussic acid, and leave a bulky 

are not altered by exposure to the air. coal. With the alkalis this acid forms vexy 

Alumine, obtained by boiling alum with soluble salts, but it does not decompose the 

alkali, and edulcorated by digesting in an carbonate without the assistance of heat. It 

alkaline lixivium, is dissolved by distilled does not precipitate the earthy salts, or the 

vinegar in a very inconsiderable quantity, nitrates of mercury, lead, or silvei-. The 

A connderable quantity of the earth of al- acids precipitate it from its combinations 

um, precipitated by alkali, and edulcorated with alkalis in a white ciystaline powder, 

by hot water in MargrafTs manner, is solu- Whether it exist in the amniotic liquor of 

ble in linegar, and a whitish saline mass is *ny other animal is not known, 

then obtained, which is not crystallizable. Acin (AasairiG). The earlier chemista 

From this mass a concentrated acetic acid were embarrassed in the determination of 

may be obtained by distillation. Or to a the nature of the white sublimate, which is 

boiling solution of alum in water gradually obtained during the roasting of cobalt and 

add a solution of acetate of lead till no fur- other metallic ores, known in commerce by 

ther precipitate ensues. The sulphate of the name of arsenic : its solubility in water, 

lead having subsided, decant the supema- its power of combining with metals in their 

tant liquor, evaporate, and the acetate of simple state, together with other apparent^* 

alumine may be obtained iii small needle- ly heterogeneous properties, rendered it 

shaped crystals, haWng a strong styptic and difRcult to determine whether it ought to 

acetous taste. This salt is of g^at use in be classed with metals or salts. Subse-. 

dyeing and calico printing. ^ See Alumika. quent discoveries have shown the relation 

Acetate of zircone may be formed by it bears to both. When treated with corn- 
pouring acetic acid on newly precipitated bustible matter, in close vessels, it sublimes 
zircone. It has an astringent taste. It does in the metallic form, (See Ansziric) ; com- 
ftot ciystallize ; but, when evaporated to bustion, or any analogous process, converts 
diyness, forms a powder, which does not it into an oxide ; and when the combustion 
attract moisture irom the air. It is veiy is carried still further, the arsenical basia 
soluble both in water^and ^cohol ; and is becojx^es itself converted into an acid. 
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We are indebted to ihe iIliis(ii<MM reat MiHoih <lte liqoor gxovs turlud» Mid 
Scheele for the discovery of this acidj a blackishprecipitate is foimed, which, be- 
though B^quer had before noticed its ing* well waahed with distilled water, ex- 
combinations. It may be obtained by va- hibitt all the phenomena of arsenic. Some- 
Tious methods. If six parts of nitric add times, too, a blackish gray oxide of arsenic 
be poured on one of the concrete arsenious is found in this process, 
acid, or white arsenic of the shops, in the If sulphuretted hydrogen gaabe employ* 
pneumato-chemical apparatus, and heat be ed instead of simple hydrogen gas, water 
applied, nitrous gas will be evolved, and a and a sulphuret of arseiuc are obtained, 
white concrete substance, diifering in its With pnosphorus, phosphoric acid is ob- 
properties from the arsenious acid, will re- tained, and a phosphuret of arsenie, which 
main in the retort. This is the arsenic sublimes. 

acid. It may equally be procured by means The arsenic acid is much more soluble 

of aqueous chlorine , or by heating concen- than the arsenioas* According to Li^ange^ 

trated nitric acid with twice its weight of two parts ofwater are sufficient for this pur* 

the solution of the arsenious acid in muri- pose. It cannot be crystallized by any 

atic acid. The concrete acid should be ex- means ; but, on evaporatipn, aasumeaathick 

posed to a dull red heat for a few nunutes. honey-like consbtence. 

In either case an acid is obtained, that does No acid has any action upon it : if some 

' not crystallize, but attracts the moisture of of them dissolve it by means of the water 

l3ie air, has a sharp caustic taste, reddens tliat renders them fluid, they do not pro- 

blue vegetable colours, is fixed in the fire, duce any alteration in it. The boracic and 

toad of the specific gravity of 3.391. phosphoric are vitrifiable witli it by means 

■ If the arsetuc acid be exposed to a red of heat, but without any material alteraticm 

heat in a glass retort, it melts and becomes in their natures. If phosphorous acid be 

transparent, but assumes a milky hue on heated upon it for some time, it saturates 

cooling. If the heat be increased, so that itself with oxygen, and becomes phospho- 

the retort begins to melt, the acid boils, and ric acid. 

sublimes into the neck of the retort. If a The arsenic acid combines with the ear* 

-covered crucible be used instead of the thy and alkaline bases, and forms salts very 

glass retort, and a violent heat applied, the different from those furnislied by the ar- 

acid boils strongly, and in a quarter of an senious acid. 

Sfeour begins to emit fumes. Tliese, on be- All these arseniates are decomposable by 

ing received in a glass bell, are found to be ekarcoal, which separates arsenic from them 

araenious acid; and a small quantity of a by means of heat. 

transparent glass, difficult to fuse, will be • Berzelius, from the residt of accurate 

found lining the sides of the crucible. This esperimei^ts on the arseniates of lead and 

is arseniate of alumina. * barytes, infers the prime equivalent of ar- 

Corobustible substances decompose this senic acid to be 7.25, oxygen being 1.0 ; 

acid. If two parts of arsenic acid be mixed but Dr. Thomson, from his experiments on 

with about one of charcoal, the mixture in- the arseniates of potash and soda, conceives 

troduced into a glass retort, coated, and a that the double of the above number ought 

matrass adapted to it ; and the retort then to be preferred, viz. 14.5. ^nn. of Jt^hiL 

gradually heatedinareverberatory furnace, vol, xv. 

till the bottom is red ; the mass will be in- On the latter supposition, Berxehus^s in- 
flamed violently, and the acid reduced, and soluble salts will consist of two primes of 
rise to the neck of the retort in the metal- base and one of acid ; and the acid itself wiH 
lie state mixed witli a little oxide and char- be a compound of 5 of oxygen =« 5, -f- 9.5. 
coal powder. A few drops of water, de- of the metallic base «= 14.5 ; for direct ex- 
void of acidity, will be found in the receiv- periments have shown it to consist of 100 
er. metal, and from 52 to $3 oxygen. But 

With sulphur the pheneroena are differ- 152.5 : 100 j 1 14.5 : 9.5 nearly, 
ent. If a mixture of six parts of arsenic All its salts, with the exception of those 
acid, and one of powdered sulphur, be di- pf potash, soda, and ammonia, aee insoluble 
gested together, no change will take place; in water ; but except arseniate of bismuth, 
but on evaporating to dryness, and distill- and one or two more, very soluble in an 
ing in a glass retort, fitted with a receiver, excess of arsenic acid. Hence, after ba- 
il violent combination will ensue, as soon as rytes or oxide of lead has been precipitated 
' the mixture is sufficiently heated to melt by this acid, its farther addition redissolyes 
tlie sulphur. The whole mass rises almost the precipitate. This is a useful criterion 
at once, forming a red sublimate, and sul- of the acid, joined to its reduction to the 
phurous acid passes over into the receiver, metallic state by charcoal, and the other 
• If pure arsenic acid be diluted with a characters already detailed. Sulphuric 
imsM quantity of Wv^ter, and hydrogen gas, acid decomposes the arseniates at a low 
as it is evolved by the action of sulphuric temperature, but the sulphates are de- 
acid on iron, be received into this t^spa- composed by arse:inc add at a. red heati 
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mmg to the goatee fixity of tlie Istter. acidiile, part of the aOcidi being abstracted 
Phosphoric, nitric, muriatic, and.flucnic bythesilez and alumina of the crucible, 
acids, dissolve, and probably convert into If exposed to a red heat with charcoal in 
subsalts all the arseniates. The whole of close vessels it swells up very much, and 
them, as well as arsenic acid itself when arsenic is sublimed. It is decomposed by 
decomposed at^ a red heat by charcoal, sulphuric acid; but in the humid way the 
yield the characteristic garlic smell of the decomposition is not obvious, as the arse- 
metallic vapour. Nitrate of silver g^ves a nic acid remains in solution. On evapora* 
pulverulent hrick-eoloured preci^utate^ or, tion, however, this acid and sulphate of 
according to Dr. Thomson, a flesh red, potash are obtained, 
with arsenic acid. The acid itself does not If arsenic acid be added to thepreceding 
disturb tiie transparency of a solution of salt, till it ceases to have any effect on the 
sulphate of copper ; but a neutral arseni- simp of violets^ it will redden the solu* 
ate gives with it a bluish green precipitate; tion of litmos ; and in this state it afffords 
with sulphate of cobalt, a dirty red, and very regular and very transparent ciystals^ 
with sulphate of nickel) an apple greea of the figure of quadrangular prisms, ter- 
precipitate. These precipitates redissolve, minated by two tetraednil pyramids, the 
on adding a small quantity of the acid an^es of which answer to those of the 
which previously hek! them in solution, pnsms. These crystals are the arsenioi 
l^rfila says, that arsenic acid gives, with neutral salt of Macquer. As this salt di^ 
acetate of copper, a bkush white precipe fers from the preceding arseniate by its 
tate, but that it exercises no action either crystallizability, its red&ntng solution of 
•n the muriate <x acetate of cobalt ; but litmus, its not decomposing the catesureous 
with the anmioniarmuriate it gives a rose- and magneaian salts like it, and its capa- 
coloured precipitate. Arsenic acid ought bility of absorbing an additional portion of 
to be accountea a more violent, poison than potash, so as to become neutral, it ought 
even the arsenious. According to Mr. to be distinguished from it by the term of 
Brodie, it is absorbed, and occasiona death acidulous arseniate of potash, 
by acting on the brain and the heart * With soda in sufficient quantity to satu- 

The arseniate of barytes is insoluble, rate it, arsenic acid forms a salt ciystalli- 
uncrystaUizable, soluble in an excess of its zable like the acidulous arseniate of pot- 
add, and decomposable by sulphuric acid» ash. Pelletier says, liiat the crysbds are 
which precipitates a sulphate of barytes. hexaedral prisms terminated by planes 

Of the arseniate of strontian nothing is perpendicular to- their axis. This neutral 

known, but no doubt it resembles that o( arseniate of soda, however, while it differs 

hatytes. completely from that of potash in this re- 

With lime-water this acid forms a pre- spect, and in becoming deliquescent in- 

cipitate of arseniate of lime, soluble in an. stead of crystallizable on the addition of a 

excess of its base, or in an excess of its surplus portion of arsenic acid, resembles 

acid, though insoluble alone. The acidu- the arseniate of potash in its decompoa- 

lous aisenuite cyfUme affords on evapora- tioa by charcoal, by acids, and by the 

tion little crystals, decomposable by sul- earths. 

phuric acid. The same salt may be formed Combined with ammonia, arsenic acid 

by adding carbonate of lime to the solu>* forms a salt affording rhomboidal crystals 

tion of arsenic acid. Hiis acid does not analogous to those of the nitrate of soda, 

decompose the nitrate or muriate of lime; The arseniate of ammonia, which is pro^ 

but the saturated alkaluie arseniates de- duced likewise in the decomposition of 

compose them by double affinity, precipi- nitrate of ammonia by arsenious acid> is 

tatingthe insoluble calcareous arseniate. decomposable in tAvo ways by the action 

If arsenic acid be saturated with magne- of heat. If it be gently heated, the ammo- 

tta, a thick substance is formed near the nia is evolved, and the arsenic acid is left, 

point of saturation. This arseniate of mag- pure. If it be exposed to a violent and 

nesia is soluble in an excess of acid $ and rapid heat, part of the ammonia and pait 

<m being evaporated takes the form of a of the acid reciprocally decompose eacii 

jelly, without crystallizing. Neitiier the- other; waterisformed; azotic gas is given 

sulphate, nitrate, nor muriate of mag^e- out ; uid the arsenic sublimes in a shining 

sia is decomposed by arsenic aeid^ though metallic form. Magnesia partiy decompo- 

they are by the saturated alkaline arseni- aes the arseniate of ammonia, and forms a 

ates. triplesalt with a portion of it 

Arsenic acid saturated with potash does Arsenic acid saturated with alumina 

not easily crystallize. This arseniate, be- forms a thick solution, which, being eva- 

ing evaporated to dryness, attracts the hu- porated to dr}'ness, yields a salt insoluble* 

nmlity of the air, and turns the sirup of in water, and decomposable by tlie sn!- 

▼iolets green, without altering the solu^ . phuric, nitric and muriatic acids, as well 

tion of htmusb It fuses into a white glass* as by all the other earthy and alkaline ba^ 

SBdwith a string ih^ is converted into an scs. The arsenic acid readily diSSolveiiChcf 
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Alumina of the crucibles in which it h te- ihick semi-transparent masses ; thou^ 

duced to a state of fusion ; and thus it at- sometimes it assumes the form of a pow- 

tacks silex also, on which it has no effect der» or of Httle needles, in which state it 

in the humid way. was formerly called flowers of arsenic. 

We know nothing of the combination of The arsenious acid reddens the most 

this acid with zircone. sensible blue vegetable colours, though it 

By the assistance of a strong fire, as turns the sirup of violets green. On ex- 
f ourcroy asserts, arsenic acid decompo- posure to the air it becomes opaque, and 
ses the alkaline and earthy sulphates, even covered with a slight efflorescence. — 
that of barytes ; the sulphuric acid flying Thrown on incandescent coals, it evapo- 
off in vapour, and the arseniate remaining rates in white fumes, with a strong smell 
in the retort. It acts in the same manner of garlic. In close vessels it is volatilized^ 
on the nitrate, from which it expels the and, if the heat be strong, vitrified. The 
pure acid. It likewise decomposes the result of this vitrification is a transparent 
muriates at a high temperature, the muri- glass, capable of crystallizing in tetraedra, 
atic acid being evolved in the form of gas, uie angles of which are truncated. It is 
and the arsenic acid combining with their easily altered by hydrogen and carbon, 
bases, which it saturates ; while the arse* which deprive it of its oxygen at a red 
luous acid is too volatile to have this effect, heat, and reduce the metal, the one form- 
It acts in the same manner on the fluates, ing water, the other carbonic acid, with 
and still more easily on the carbonates, the oxygen taken from it : as it is by phos- 
with which, by the assistance of heat, it phorus, and by sulphur, which are in part 
excites a brisk effervescence. Lagrange, convei'ted into acids by its oxygen, and in 
however, denies that it acts on any of the part form an arsenical phosphuret or sul- 
zieutral salts, except the sulphate of pot- phuret with the arsenic reduced to the 
ash, and sodsi, the nitrate of potash, and the metallic state. Hence Margraaf and Pel- 
niuriates of soda and ammonia, and this by letier, who particularly examined the 
means of heat. It does not act on the phos- phosphurets of metals, have asserted they 
phates, but precipitates the boracic acid might be formed with arsenious acid. Its 
from solutions of borates when heated. specific gravity is 3.7. 

Arsemc acid does not act on gold or It is soluble in thirteen times its weight 
platina; neither does it on mercury or of boiling water, but requires eighty times 
silver without the aid of a strong heat; but its weight of cold. The solution crystal- 
it oxidizes copper, iron, lead, tin, zinc, lizes, and the acid assumes the form of re- 
bismuth, antimony, cobalt, nickel, manga- g^lar tetraedrons according to Fourcroy ; 
nese, and arsenic. but, according to Lagrange, of octaedrons^ 

This acid is not used in the arts, at least and these frequently varying in figure by 

ilirectly, though indirectly it forms a part different laws of decrement. It crystallizes 

of some compo«taon used in dyeing. It is much better by slow evaporation than by 

likewise one of the mineralizing acids simple cooling. 

combined by nature with some of the me- * The solution is rery acrid, reddens 

tallic oxides. blue colours, unites witii the earthy bases. 

Acid (ARsswiors). Fourcroy was the and decomposes the alkaline sulphurets. 
fifrst who distinguished by this name the Arsenious acid is also soluble in oils, spir- 
white arsenic of the shops, which Scheele its, and alcohol ; the last taking up from 1 
had proved to be a compound of the metal to 2 per cent., It is composed of 9.5 of me- 
arsenic with oxygen, and which the au- tal -4- 3 oxygen ; and its prime equivalent 
thors of the new chemical nomenclature is therefore 12.5. Dr. WoUaston first ob- 
had consequently termed oxide of arsenic, served, that when a mixture of it with 
As, however, it manifestly exhibits the quick-lime is heated in a glass tube, a1 a 
properties of an acid« though in a slight certain temperature, ignition suddenly per- 
aegree, it has a fair claim to the title ; for vades the mass, and metallic arsenic sub- 
many oxides and acids are similar in this, limes. As arseniate of lime is found at the 
that both consist of a base united with bottom of the tube, we perceive that a 
oxygen, and the only difference between portion of the arsenious acid is robbed of 
them is, that the compound in which the its oxygen, to complete the acidification 
acid properties are manifest is termed an of the rest.* 

acid, and that in which they are not i» There are even some metals, which act 

called an oxide. upon the solution, and have a tendency to 

This acid, which is one of th« most vi- decompose the acid, so as to form a black- 

i-ulent poisons known, frequently occurs ish precipitate, in which the arsenicis very 

in a native state, if not very abundantly; slightly oxidized. 

and it is obtained in roasting several ores, The action of the other acids upon the 
])articularly those of cobalt. In the ehim- arsenious is very different from that which 
neys of the furnaces where this operation they exert on tiie metal arseDic. By boil- 
is conducted, it generally 6ondena0 nn ing, sulphuric licid dissolves ft sms^ por- 
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tion of it, which is precipitated as the 80- frayehenusU fonneriy prepared theiiFCxed 

lution cools. The nitric acid does not ^a- arsenic, which was the acidulous aiseid- 

solve it, but bj the help of heat converts ate of potash. The nitrate of ammonia ex* 

it into arsenic acid. Neither the phospho- hibits different phenomena in its decom- 

ric nor the carbonic acid acts upon it ; yet position bv arsenious acid» and requires 

it enters into a vitreous combination with conmderable precaution. Pelletier, having 

the phosphoric and boracic acids, llie mixed equal quantities^ introduced the 

muriatic acid ^solves it by means of heat, mixture into a lai^ retort of coated elaaa, 

■ and forms with it a volatile compound, placed in a reverberatoiy furnace, with a 

Which water precipitates; and aqueous globular receiver, ^ebegati with aveiy 

chlorine acidines it completely, so as to slight fire ; for the decompontion is so ra- 

convert it into arsenic acid. pio^ and the nitrous vapours issue with 

The arsenious acid combines with the such force, that a portion of the arsenious 

earthy and alkaline bases. The eartby ar- acid is carried off undecompose^ unless 

semates possess little solubility, an(yience you proceed very gently. If due care be 

the solutions of barytes, strontian, and taken that the ^composition proceeds 

lime, form precipitates with that of arse- more slowly, nitrous acia first comes over; 

mous acid. if the fire be continued, or increased, am- 

The acid enters into another kind of monia is next evolved; and lastly, if the 

combination with the earths, that'formed fire be urged, a portion of oxide of arsen- 

by vitrification. Though a part of this vola- ic sublimes in the form of a white pow- 

tile acid sublimes before uie glass enters der, and a vitreous mass remains in the re- 

into fusion, part remains fixed in the vitri- tort, which powerfiilly attacks and cor« 

fied substance, to which it imparts trans- rodes it. This is arsenic add. The chlo^ 

parency, a homogeneous density, and con- rate of potash, too, by completely oxidiz- 

siderable g^vity. The arsenical glasses ing the arsenious acid, converts it into ar- 

appear to contain a kind of triple salt, senic add, which by the assistance of heat^ 

since the salt and alkalis enter into an in- is capable of decomposing the muriate of 

timate combination at the instant of fusion, potash that remains, 

sindremain afterwards perfectly mixed. All ^ The arsenious acid is used in numerous 

of them have the inconvenience of quick- instances in the arts, under the name of 

ly growing dull by exposure to the air. white arsenic, or of arsenic simply. In 

With the fixed alkalis the arsenious acid many cases it is reduced^ and acts in its 

forms thick arsenites, whisb do not crys- metallic state. 

tallize ; which are decomposable by fire. Many attempts have been made to in- 

the arsenious acid being volatilized by the troduce it into medicine ; but as it is 

heat ; and from which all the other acids known to be one of the most violent poi^ 

precipitate this in powder. These saline sons, it is probable that the fear of its Dsd 

compounds were formerly termed livers, effects may deprive society of the advan- 

because they were supposed to be analo- tages it might s^ord in this way. An ar* 

gous to the combinations of sulphur with senite of potash was extensively used by 

the alkalis. the late Dr. Fowler of York, who publish- 

With ammonia it forms a salt capable of ed a treatise on it, in intermittent and re- 

crysuUization. If this be heated a little, mittent fevers. He likewise assured the 

the ammonia is decomposed, the nitrogen writer, that he had found it extremely effi- 

is evolved, while the hydrogen, uniting with cacious in periodical headache, and as a to- 

parlofthe oxygen ofthe acid, forms water, nic in nervous and other disorders ; and 

Neither the earthy nor alkaline arsen- that he never saw the least ill effect from 

ites have yet been much examined ; what its use, due precaution bdng employed in 

is known of them being only sufficient to preparing and administering it. Exter- 

distinguish them from the arseniates. nally it has been employed as a caustic to 

The nitrates act on the arsenious acid extirpate cancer, combined with sulphur, 

in a very remarkable manner. On treating with bole, with antimony, and with the 

the nitrates and arsenious acid together, leaves of crowfoot; but it alw^s gives 

the nitrous acid, or nitrous vapour, is ex- great pain, and is not unattended with 

tricated in a state very difficult to be con- danger. Febure's remed]^ was water one 

fined, as Kunckel long ago obser\'ed ; part pint, extract of hemlock Jj, Goulard's ex- 

of its oxygen is absorbed by the arsenious tract Jiij, tincture of opium g;j, arsenious 

acid ; it is thus converted into arsenic acid, acid gr. x. With this the cancer was wet- 

and an arseniate is left in the retort. The ted morning and evening ; and at the same 

same phenomena take place on detonating time a small quantity of a weak solution 

nitrates with arsenious acid ; for it is still was administered internally. A still milder 

sufficienUy combustible to produce a de- application of this kind has been made 

tonation, in which no sparks are seen, it from a solution of one grdn in a quart ^ 

is true, but with commotion and efferves- water, formed into a poultice with cnmni 

cence; and a true arseniate remains at of bread, 

the bottom of the crudble. It was in this * It has been more lately used as sd m* 

Vol. I. [ 3 ] 
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ttntive with advintage in chronic rheu- lution, obstructs, toa certain degree, the 
matism. The symptoms which show the operation of this reagent. But, that salt is 
system to be mnenijied aae thickness,'red- almost always present in the piinke via, 
ncss, and stiflTness of the /wi/j^6r<r, soreness and is a usual ingredient in soups, and 
of the gums, ptyalism, itching over the other vehicles of the poison. If, after the 
surface of the body, restlessness, cough, water of ammonia has been added, by 
pain at stomach, and headache. When plunging the end of a glass rod dipped in 
the latter symptoms supervene, the admi- it into^ the supposed poisonous liquid, we 
nistration of the medicine ought to be im- dip another rod into a solution of pure 
mediately suspended. It has also been re- nitrate of silver, and transfer it into ^e 
commended against' chincough ; and has arsenious solution, either a fine yellow 
been used inconsiderable doses with sue- cloud will be formed, or at first merely a 
cess, to counteract the poison of venemous white curdy precipitate. But at the se- 
serpents. cond or thinl immersion of the nitrate rod. 
Since it acts on the animal economy as a a central spot of yellow will be perceived 
deadly pcoson in quantities ao minute as to surrounded ^ith the white muriate of ttl- 
be insensible to the taste when diffused in ver« At the next immersion thb yellow 
water or other vehicles, it has been often cloud on the surface will become very 
ffiveii with criminal intentions and fatal ef- conspicuous. Sulphate of soda does not 
lecta. It becomes therefore a matter of the interfere in the least with the silver test, 
utmost importance to present a systematic I'he ammoniaco-sulphate, or rather ammo« 
view of the phenomena characteristic of niaco-acetate of copper, added in a some- 
the poison, its operation, and consecj^uen- what dilute state to an arsenious solution, 
ces. 1st, It is a dense substance, subsiding gives a fine grass g^en and Very charac- 
speedily after agitation in water. I find its teristic precipitate. This g^en arsenite 
ap. gr. to vary from 3.728 to 3.730, which of copper, well washed, being acted on by 
is a little higher than the number given an excess of sulphuretted hydrogen water, 
above ; 72 parts dissolve in 1000 of boiling changes its colour and becomes of a brown- 
water, of which 30 remain in it, after it ish red. Ferro-Prussiate of potash changes 
cools. Cold water dissolves, however, on- it into a blood-red. Nitrate of silver con* 
ly tAtt or tV of the preceding quanti- verts it into the yellow arsenite of silver, 
ty. This water makes the sirup of violets Lastly, if the precipitate be dried on a fil- 
green, and reddens litmus paper. I.ime *<?>•» and placed on a bit of burning coal, it 
water gives a fine white precipitate with w»U diffuse a garhc odour. The cupreous 
it of arsenite of lime, soluble in an excess test will detect lyjjfjfjs of the weight of 
of the arsenious solution. Sulphuretted hy- the arsenic in water. The voltaic battery, 
drogfen gas, and hydrosulphuretled water made to act by two wires oh a little arse- 
precipitate a golden yellow sulphuret of nious solution placed on a bit of window- 
arsemc. By this means Wavr of arsen- S^ developes metallic arsenic at the nc- 
ious acid may be detected in water. This 8^S\®P*^*«5 and if this wire be copper, it 
sulphuret dried on a filter, and heated in J'*" ^^ whitened hke tombac. We may 
a glass tube with a bit of caustic potash, is '^^^ remark, however, that the most ele- 
decomposed in a few minutes, and con- «*"* mode of using all these precipitaUon 
verted into sulphuret of potash, which re- reagents is upon a plane of glass, a mode 
mains at the bottom, ancl metallic arsenic Poetised by Dr. WollastoH in general 
of a bright steel lustre, which sublimes, chemical research, to an extent, and with 
coating the sides of the tube. The hydro- * success, which would be incredible in 
sulphurets of alkalis do not affect the ar- P*"®"* *^^^ ^a^ J*". Concentrate by heat 
senious solution, unless a drop or two of J" * capsule the suspected poisonous so- 
nitric or muriatic acid be poured in, when *"**°"» n*^*"/ previously filtered it if ne. 
the characteristic golden yellow precipi- ce««y- .Indeed, if it be veijr much dis- 
tate falls. Nitrate of silver is decomposed Pl**f^ with ammal or vegetable mattery 
by the arsenious acid, and a very peculiar *^ " better first of all to evaporate to dry- 
vellow arsenite of silver precipitates, which 5?^ *"d lY ^ *c^ P«>ps of nitnc acid to 
however, is apt to be redissolved by nitric d»ssipate the organic products. The clear 
acid, and therefore a very minute addition J'5'*'/* *'®i"ff now pUced in the middle of 
of ammonia is requisite. Even this how- ^^ °.*- ?* §}^' ""«» *re to be drawn out 
ever, also, if in much excess, redissolves ^™ ** *" different directions. To one of 
' Ae silver precipitate. thtSG a particle of weak ammoniacal water 
A *u^ «•*.-««.- ^r «:!«-. • • -Ai J J being applied, the weak nitrate of silver 
^^.K?tijl ^ -. -"If IT^P^"* may then be bnished oyer it with a hair 
^ onf "f *5 bertprecmtant test, of arsen- pe„ciL By placing the 'ghas in differciit 
>c, the mode of u«ng ,t ha. been a sub- fights, either over white pape' or obliquc- 

5-fw!^J^*L.'^XT-J^ '"*'^"'=.* °^ ly »>'f<»«^ *e eye. the sliUtest change of 
Hfiwjl^, of soda indeed, in the arsenical so- tint wiU be peirceived. The ammoi^aco. 
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leetate ahottld be applied to another fila- on the modifications produced by ivise, 

nient of the drop, deut-acetate of iron to a coffee, tea, broth, &c. on arsenical teiti^ 

third, weak ammoniaco-acetate of eobalt of which a good tabular abstract is given 

to a fourth, suli>huretted water to a fifth, in Mr. Thomson's London Dispensatoiy. 

lime water to a sixth, a drop of violet sirup But it is evident that the difierences in 

to a seventh, and the two galvanic wires these menstrua, as also in beers, are so 

at the opposite edges of the whole. Thus great as to render precipitations and 

with one single drop of solution many changes of colour by reagents veijr unsa- 

ttxact experiments may be made. But tirfactory witnesses, in a case of hfe and 

the chief, the decisive trial or experimentum death. Hence the method of evaporation 

cnici9 remains, which is to take a little of above described, should never be neglect- 

the dry matter, mix it with a small pinch ed. Should the arsenic be combined with 

of dry black flux, put it into a narrow glass oil, the mixture ought to be b<nled with 

tube sealed at one end, and after cleansing water, and the oil then separated by the 

its sides with a feather, urge its bottom capillary action of wick-threads. If with 

with a blow.pipe till it be distinctly red resinous substances, these may be remov- 

hot for a minute. Then garlic fumes will ed by oil of turpentine, not by alcohol, (m 

be smelt, and the steel-Iustred coating of directed by Dr. Black,) which is a good 

metallic arsenic will be seen in the tube solvent of arsenious acid. It may more* 

about one4burth of an inch above its hot- over be observed, that both tea and coffee 

torn. Cut the tube across at that point by should be freed from their tamiiii by gela- 

meansof a fine file, detach the scale of tin, which does not act or the arsenic, pre- 

arsenic with the point of a penknife ; put vious to the use of reagents for the poison, 

a fiiagment of it into the bottom of a small When one part of aisenious acid in watery 

wine glass along with a few drops of am- solution is added to 10 parts of milk, the 

moniaco-acetate of copper, and triturate sulphuretted hydrogen present in the lat* 

them well together for a few minutes with ter, occasions the white colour to pass in* 

a round headed glass rod. The mazarine to a canary yellow ; the cupreous test g^ves 

blue colour will soon be transmuted into a it a slight green tint, and the nitrate of ail* 

lively grass green, while the metallic scale ver pTOduces no viuble change, though 

-will vanish. Thus we disting^sh perfect- even more arsenic be added; but the hy- 

ly between a particle of metalhc arsenic drosulphurets throw down a golden yel- 

and one of animafizedxharcoal. \notuer low, with the aid of a few drops of an acid, 

particle of the scale may be placed be- The liquid contained in the stomach of a 

tween two smooth and bright surfaces of rabbit poisoned with a solution of 3 grains 

copper, with a touch of fine oil ; and whilst of arsenious acid, afforded a white preci- 

they are firmly pressed together, exposed pitate with nitrate of silver, grayish white 

to a red heat. The tombac alloy will ap- with lime water, green with the ammoni* 

pear as a white stain. A third particle may aco-sulphate, and deep yellow with sul- 

ne placed on a bit of heated metal, and phuretted hydrogen water, 
held a little under the nostrils, when the l*he preceding copious description of 

garlic odour will be recognized. No dan- the habitudes of arsenious acid in difier- 

ger can be apprehended, as the fragment ent circumstances, is equally applicable to 

need not exceed the tenth of a g^n. It the soluble arsenites. Their poisonous 

is to be observed, that oi\e or two of the operation, as well as that of the arsenie 

preapitation tests may be equivocal from acid, has been satisfactorily referred by 

admixtures of various substances. Thus Mr. Brodie to the suspension of the fiinc« 

tincture of ginger g^ves with the cupreous tions of the heart and brain, occasioned by 

reagent a green precipitate; — and the the absorption of these substances into the 

writer of this article was at first led to sus- circulation, and their consequent deienni- 

pectfrom that appearance, that an empi- nation to the nervous syst^ andthe^ali- 

rical tincture, put into his hands for ex- mentary canal. This proposition was es» 

amination, did contain arsenic. But a care- tablished by numerous experiments on 

fill analyns satisfied him of its genuineness, rabbits and do^. Wounds were inflicted* 

Tea covers arserac firom the cupreous test, and arsenic being applied to them, it was 

Such poisoned tea becomes oy its addi- found that in a short time death superve- 

tion of an obscure olive or violet red, but ned with the same symptoms of inflamma* ' 

yields scarcely any precipitate- Sulphu- tion of the stomach and bowels as if the 

retted hydn^en, however, throws down a poison had been swallowed. He divides 

fine yellow sulphuret of arsenic. the morbid affections into three classes i 

AnoUier way of obviating all these 1st, Those depending on the nervous sys- 

souices of fisillacy, is to evaporate careful- tem, as palsy at first of the posterior ex* 

ly to dryness, and expose the residue to tremities, and then of the rest of the body, 

heat in a glass tube. Tne arsenic sublimes, convulsions, dilatation of the pupib, and 

and may be operated on without ambigui- general insensibility : 2d, Those which in* 

ty. Ifr. Orfila has gone into ample details dicate distufba&ce ii^ the organs of circa* 
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]iti«n i for example* the feeble, dow, and cold sweats, scanty urine, of a red or 
intermitting pune, weak contractions of bloody appearance, altered expression of 
the heart immediately after death, and the countenance, a livid circle round the eye- 
impossibility of prolonnnr them, as may lids, swelling and itching of the whole' 
be done in sudden deaths from other body, which becomes covered with livid 
causes, by artificial respiration ; 3d, Lastly, spots, or with a miliary eruption ; prostra- 
Those which depend on lesion of the ali- tion of strength, loss of feelinjg^, especially 
mentary canal, as the pains of the abdo- in the feet and hands ; delirium, convul- 
men, nauseas and vomitinn, in those ani nons, sometimes accompanied with an in- 
mals which wer» suffered to vomit. At supportable priapism, loss of the hair, sc- 
ene time it is the nervous system that is paration of the epidermis, horrible convul- 
nost remarkably affected, and at another sions, and death.'* 
the organs of circulation. Hence inflam- It is uncommon to observe all these 
mation of the stomach and intestines, ought frightful symptoms combined in one indi- 
not to be considered as the immediate vidual; sometimes they are altogether 
cause of death, in the greater number of wanting* as is shown by the following case, 
cases of poisoning by arsenic. However, related by H. Chaussier : A robust man of 
should an animal not sink under tiie first middle age, swallowed arsenious acid in 
violence of the poison, if the inflmunation largfe fragments, and died without expe- 
has had time to be developed, there is no riencing other symptoms than slight «yn- 
doubt that it may destroy ufe. Mr. Earle copet. On opening his stomach, it was 
states, that a woman who had taken arsenic found to contain the arsenious acid in the 
resisted the alannin|;' symptoms which at very same state in which he had swallow- 
first appeared, but died on the fourth day. ed it There was no appearance what- 
On opening her body the mucous mem- ever of erosion or inflammation in the in- 
brane of the stomach and intestines was testinal canal. EtmuUer mentions a young 
iileerated to a g^eat extent Authentic girl's being poisoned by arsenic, and 
eases of poison are recorded, where no whose stomach and bowels were sound to 
trace of inflammation was perceptible on aU appearance, though the arsenic was 
the prima vi4g, found in them. In general, however, in- 

The symptoms of a dangerous dose of flammation does extend along the whole 
Arsenic have been graphically represented canal from the mouth to the rectum. The 
by Dr. Black ; *' The symptoms produced stomach and duodenum present frequentiy 
by a dangerous dose of arsenic beg^n to gangrenous points, escars, perforations of 
appear in a quarter of an hour, or not all their coats ; the villous coat in particu- 
much longer, after it is taken* first sick- lar, by this and all other corrosive poisons, 
ness, and great distress at stomach, soon is commonly detached, as if it were scra^ 
foUowed by thirst, and burning heat in the ped oiTor reduced into a paste of a reddish 
bowels. Then come on violent vomiting, brown colour. From these considerations 
and severe cholic pains, and excessive and we may conclude, tiiat from the existence 
painful purgfing. lliis brings on fluntings, or non-existence of intestinal lesions, from 
with cold sweats, and other signs of great the extent or seat of the symptoms alone, 
debility. To this succeed painfiil cramps the physician should not venture to pro- 
and contractions of the legs and thi^s, nounce definitively on the fact of poison* 
and extreme weakness, and death," Simi» ingt 

lar results have followed the incautious The result of Mr. Brodie's experiments 
eprinking of schirrous ulcers with powderr on brutes, teaches that the inflammations 
ed arsenic, or the application of arsenical of the intestines and stomach are more se« 
pastes. The following more minute spe* vere when the poison has been applied to 
cification of symptoms is given by Orfila : an external wound, than when it has been 
** An austere taste in the mouth ; frequent thrown into the stomach itself. The best 
ptyalism; continual spitting; constriction remedies against this poison in the stomach 
of thepAar^Tu: and aaophagtu / teeth set on are copious draughts of bland li(j[uids of a 
edge { hiccups ; nausea; vomiting of brown mucilaginous consistence to inviscate the 
orbloody matter; anxiety; frequent faint-K powder, so as to procure its complete 
ing fits ; burning heat at the preeordia/ in* ejection by vomiting. Sulphuretted hy- 
flammation of the lips, tongue, palate, drogen condensed in water, is the only di- 
throat stomach ; acute pain of stomach, rect antidote to its virulence ; Orfila having 
rendering the mildest dnnks intolerable ; found, that when dogs were made to swaJ« 
black stools of an indescribable fostor ; low that liquid, after getting a poisonous 
puke frequent, oppressed and irregular, dose of arsenic, they recovereo, though 
^metimes slow and unequal { palpitation their oesophagus was tied to prevent vo« 
of the heart ; syncope / unextinguishable miting; but when the same dose of poison 
thirst ( burning sensation over the whole was administered in the same circumstan- 
body, resembUng a consuming fire ; at ces, without the sulphuretted water, that 
times ftn icy coldaess^ difficult respiration, it proved fataL When the wcera are to be 
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subjected after death to chenucal investi- a vegetable soup poisoned wiih anei^e; 

gation, aligaturex»ught to be thrown round One of thenif who took only two spoons- 

the oesophagus and the be^^nning of the full, had no vomituifg, and died ; the other 

colon, and me intermediate stomach and two, who had eaten the rest, vomited, and 

intestines removed. Their liquid contents ^otwell. Should the poisoned patient be 

should be emptiedinto a basin; and there- incapable of vomiting, a tube of caout. 

after a portion of hot water introduced in- chouc, capable of beipg attached to a 

to the stomach, and worked thoroughly syringe, may be had recourse to. The 

up and down this vucut, as well as the in- tube first senses to introduce the drink, 

testines. and to withdraw it after a few instants. 

After filtration, a portion of the liquid The followingtests of arsenic and corro- 
should be concentrated by evaporation in sive sublimate have been lately proposed 
a porcelain capsule, and then submitted to by Bru^atelli : Take the starch of wheat 
the proper reagents above described. We boiled in water until it is of a proper con- 
may also endeavour to extract from the sistence, and recently prepared; to this 
stomach by digestion in boiUng water, with add a sufficient quantity of iodine to make 
a little ammonia, the arsenical Impregna- it of a blue colour ; it is afterwards to be 
tion, which- has been sometimes known to diluted with pure water until it becomes 
adhere in minute particles with wonderful of a beautiful azure. If to this, some drops 
pertinacity.- This precaution ought there- of a watery solution of arsenic be added» 
fore to be attended to. The heat will dis- the colour changes to a reddish hue, and 
sipate the excess of ammonia in the above finally vanishes. The solution of corrosive 
operation ; whereas by adding potash or sublimate poured into iodine and starch, 
soda, as prescribed hy the German che- produces slmostthe same change as arsen- 
^ists, we introduce ammaf matter in alka- ic ; but if to the fluid acted on by the ar- 
line solution, wliich complicates the inves- senic we add some drops of sulphuric acid, 
tigation. ^ the original blue colour is restored with 

The matters rejected from the patient's more than its original brilliancy, while it 
bowels before death should not be neglect- does not restore tiie colour to the coiro- 
ed. These, generally speaking, are best sive sublimate mixture.* 
treatedby cautious evaporation to dryness; Acin ^Bknzoic). This acid was first de- 
but we must beware oif heating the resi- scribed in 1608^ by Blaise de Vigenere, in 
duum to 400^, nnce at that temperature, his Treatise on Fire and Salt, and has been 
and perhaps a littie under it, the arsenious generally known since by the name of 
add itself sublimes. flowers of benjamin or benzoin, because it 

Tinegar,hydroguretted alkaline sulphu- was obtained by sublimation from the re- 
rets, and oils, are of no use as counterpoi- sin of this name. As it is still most corn- 
sons. Indeed, when the arsenic exists in monly procured from this substance, it has 
substance in the stomach, even sulphu- preserved the epithet of benzoic, though 
retted hydrogen water is of no avail, how- known to be a peculiar acid, obtainable 
ever eff*ectuidly it neutralizes an arsenious not from benzoin alone, but from difl*erent 
solution. Sirups, linseed tea, decoction of vegetable balsams, vanello, cinnamon, am- 
mallows, or traeacanth, and warm milk bergris, the urine of children, frequently 
should beadmimstered as copiously as pos- that of adults, and always, according to 
sible, and vomiting provoked by tickling Fourcroy and Yauquelin, though Giese 
the fences with a feather. Clysters of a denies this, that of quadrupeds living on 
similsr nature may be also employed, grass and hay, particularly the camel, the 
Many persons have escaped deatii by hav- horse, and the cow. There is reason to 
ing taken the poison mixed with rich conjecture that many vegetables, and 
soups ; and it is well known, thst when it among them some of the g^rassea^ contain 
is prescribed as a medicine, it acts roost it, and that it passes from them into the 
beneficially when taken soon after a meal, urine. Fourcroy and Vauquelin found k 
These facts have led to the prescription of combined with potash and lime in the li- 
butter and oils, the use of which is, how- quor of dunghills, as well as in the urine 
ever, not advisable, as they screen the ar- of the quadrupeds above mentioned ; and 
senical particles ft-om more proper men* they strongly suspect it to exist in the 
strua, and even appear to aggravate its anthoxanthumodoratum, or sweet-scented 
Tinilence. Morgagni, in his great work on vernal grass, from which hay principaUy 
the seats and causes of disease, states, that derives its frag^nt smell. Giese, however, 
at an Italian feast, the dessert was pur- could find none either in this grass or in 
posely sprinkled over with arsenic instead oats. 

of flour. Those of the guests who had pre- The usual method of obtaining it aflTords 

viously ate and draiLk little speedily perish- a verv elegant and pleasing example of 

ed; those who had their stomachs well the chenucal process of sublimation. For 

filled, were saved by vomiting. He also this purpose a thin stratum of powdered 

mentions the ca^eofthree children who ate benzoin is spread over the bottom of a 
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giftzed eaittaen pot, to whieh t tall eonieal be once more repeated: the renudningpow- 
paper covering is fitted: gentle heat it dermuatbe edulcorated on the filter by 
then to be applied to the bottom of the afiusions of hot water. JLaatly, all the de- 
pot, which fuses the benzoin, and fills the coctions, being mixed together, must be 
apartment with a fragrant smell, arising evaporated to two pounds, and strained 
from a portion of essential oil and acid of into a glass vessel, 
benzoin, which are dissipated into the air $ This fluid consists of the acid of benzoin 
at the same time the acid itself rites very combined with lime. After it is become 
•uddenly in the paper head, which maybe cold, a quantity of muriatic acid must be 
occasionally inspected at the top, though added, with constant stirring, until the fli^ 
with some little care, because the fumes id tastes a little soiuish. During this time 
will excite coughing. This saline subli- the last-mentioned acid unites with the 
mate is condensed in the form of long lime, and forms a soluble salt, which re- 
needles, or straight filaments of a white mains suspended, while the less soluble 
eolour, crossing each other in all direc- acid of benzoin, being disengaged, falls to 
tions. When the acid ceases to rise, the the bottom in powder. By repeated affu- 
cover may be changed, a new one applied, sions of cold water upon the filter, it may 
and the heat raised : more flowers of a be deprived of the muriate of lime and 
yellowish colour will then rise, which re- muriatic acid, with which it may happen 
quire a secondsublimation to deprive them to be mixed. If it be required to have a 
of the empyreumatic oil they contain. shining appearance, it may be dissolved 

llie sublimation of the acid of benzoin in a small quantity of boiling water, from 

may be conveniently performed by substi- which it will separate in silky filaments by 

tuting an inverted earthen pan instead of cooling. By this process the benzoic acid 

the paper cone. In this case the two pans may be procured from other substances^ 

should be made to fit, by grinding on a in which it exists. 

stone with sand, and they must be luted *Mr. Hatchett has shown, that by digest- 

together with paper dipped in paste. This ing benzoin in hot sulphuric acid, veiy 

method seems preferable to the other, beautiful crystals are sublimed. This is 

where the presence of the operator is re- perhaps the best process for extracting 

quired elsewhere ; but the paper head the acid. If we concentrate the urine m 

can be more easily inspected and changed, horses or cows, and pour muriatic acid in- 

The heat applied must be very gentle, to it, a copious precipitate of benzoic acid 

and the vessels ought not to be separated takes place. This is the clieapest source 

till they have become cool. of it.* 

The quantity of acid obtained in these As an economical mode of obtaining 

methods differs according to the manage- this acid, Fourcroy recommends the ex- 

ment, and probably also m>m difference of traction of it from the water that drains 

purity, and in other respects of the resin from dunghills, cowhouses, and stables, by 

itself. It usually amounts to no more than means of the muriatic acid, which decom- 

about one-eighth part of the whole weight, poses the benzoate of lime contained in 

Indeed Scheele^says, not more than a tenth them, and separates the benzoic acid, as 

or twelfth. The whole acid of benzoin is in Scheele's process. He confesses the 

obtained with grater certainty in the hu- smell of the acid thus obtained differs a 

raid process of Scheele : this consists in little from that of the acid extracted from 

boiling the powdered resin with lime-wa- benzoin ; but this, he says, may be reme- 

ter, and afterwards separating the lime by died, by dissolving the acid in boiling wa- 

the addition of muriatic acid. Twelve oun- ter, filtering the solution, letting it cool, 

ces of water are to be poured upon four and thus suffering the acid to crystallize, 

ounces of slaked lime ; and, after the and repeating this operation a second 

ebullition is over, eight pounds, or ninety- time. 

six ounces, more of water are to be added; Mr. Accum found the benzoic acid 
a pound of finely powdered benzoin being which he obtained from vanello-pods con- 
then put into a tin vessel, six ounces of the laminated with a yellow colouring matter, 
lime-water are to be added, and mixed from which it could not be freed by re- 
well with the powder ; and afterwards the peated solutions and crystallizations ; but 
rest of the lime-water in the same gpradual by boiling with charcoal powder, the acid 
manner, because the benzoin would coag- was rendered perfectly pure, 
ulate into a mass, if the whole were added The acid of benzoin is so inflammable, 
at once. This mixture must be gently that it burns with a clear yellow flame 
boiled foahaif an hour with constant agi- without the assistance of a wick. The sub- 
tation« and afterwards suffered to cool and limed flowers in their purest state, as 
subside during an hour. The supernatant white as ordinary writing-paper, were 
liquor must be decanted, and the residuum fused into a clear transparent yellowish 
boiled with eight pounds more of lime- fluid, at the two hundred-and-thirtieth de- 
water ; after wMch the same process is to gree of Fahrenheit's thermometer, and at 
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Uicsune time begsn to nse insabliiBft- aible, fikering the lolation^ and pttcipi- 
lioB. It is probable Uiat a heat somewhat tating by water, the acid wUl be obtained 
greatertban this may be required to sepa- pure, and yoid of smell, the odorous oil 
nte it from the resin. It is strongly dis- remainine dissolved in the spirit. Its spe- 
posed to take the crystalline form in cool- ctfic gravity is 0.667. It is not perceptioly 
iDg. The concentrated sulphuric and nitric altered by the air, and has been kept in an 
acids dissolve this concrete acid, and it is open vessel twenty years without losing 
again separated, without alteration, by add- any of its weight. None of the combus* 
mg water. Other acids dissolve it by the tible substances have any effect on it ; but 
assistance of heat, from which it separates it may be refined by mixing it with char- 
hy cooling, unchanged. It is plentifully coal powder and subliming, being thus 
soluble in ardent spirit, from which it rendered much whiter and better crystal* 
may likewise be separated by diluting the lized. It is not very sc^uble in water, 
spirit with water. It readily dissolves in Wenzel and Lichtenstein say four hundred 
oils, and in melted tallow. If it be added parts of cold water dissolve but one, though 
in a small proportion to this last fluid, the same quantity of boiling water dis- 
part of the tallow congeals before the solves twenty parts, nineteen of which 
rest, in the form of white opaque clouds, separate on cooling. 
If the quantity of acid be more considera- The benzoic acid unites without much 
ble, it separates in part by cooling, in the difficulty with the earthy and alkaline 
form of needles or feathers. It did not bases. 

communicate any considerable degree of The benzoate of barytes is soluble* 
hardness to the tallow, which was the crystallizes tolerably weU, is not aflTected 
object of this experiment. When the by exposure to the air, but is decomposa* 
tallow was heated nearly to ebullition, it ble by fire, and by the stronger acids, 
emitted fumes which affected the respi- That of lime is very soluble in water* 
ration, like those of the acid of benzoin, though much less in cold than in hot, and 
but did not possess the peculiar and crystalHzes on cooling. It is in )ike man- 
agreeable smdl of that substance, being ner decomposable by the ac^d^ and by 
probably the sebacic add. A stratum of barytes. The benzoate of magnesia is so- 
this taUow, about one-twentieth of an inch luble, crystallizable, a little deliquescent^ 
thick, was fused upon a plate of brass, and more decomposable than the former, 
together with other fat substanees, with a That of alumina is very soluble, crystal- 
view to determine its relative disposition lizes in dendrites, is deliquescent, has an 
to acauire and retain the solid state. Af- acerb and bitter taste, and is decomposa- 
ter it had cooled it was left upon the plate, ble by fire, and even by most of the ve- 
and, in the course of some weeks, it gra- getable acids. The benzoate of potadi 
dually became tinged throuf^hout <n a crystallizes on cooling in little compacted 
Muish green colour. If this circumstuice needles. All the acids decompose it, and 
be not supposed to have arisen from a so- the solution of barytes and lime form with 
Kition of the copper during the fusion, it it a precipitate. The benzoate of soda b 
seems a remarkable instance of the mu- very ciystallizable, very soluble, and not 
tual action of two bodies in the solid state, deliquescent like that of potash, but it is 
contrary to that axiom of chemist^ which decomposable by the same means. It is 
affirms, that bodies do not^ajtf&on each sometimes found native in the urine of 
other, unless one or mor^ akroem be in gfammivorous quadrupeds, but by no 
the fluid state. Tallow/it|elf, however, means so abundantly as that of lime. The 
has the same effect. jm% benzoate of ammonia is volatile, and de- 

Pure benzoic acid is w the form of a composable by all the acids and all iht 
light powder, evidently crystallized in bases. The solutions of all the benzoates, 
fine needles, the figure of which is diffi- when dxying on the sides of a vessel wet- 
cult to be determined from, their smallness. ted with them, form dendritical ciystalli- 
It has a white and shining appearance ; but zations. 

when contaminated by a portion of vola- Trommsdorf found in his experiments, 
tile oil, is yellow or brownish. It is not that benzoic acid united readily with me- 
brittle as might be expected from its ap- tallic oxides. 

pearance, but has xsKtner a kind of due- Fi*om the chemical properties of this 
tility and elasticity, and, on rubbing'.in & acid, it appears to differ from the other 
mortar, becomes a sort of paste. Its tuste vegetable acids in the nature and proper- 
is acrid, hot, acidulous, and bitter. It red- ties of the principles that constitute its ra-. 
dens the infusion of litmus, but not sirup, dical. Its odour, volatility, combustibili. 
of violets. It hasapeculiaranomatic smell, ty, great solubility in alcohol, and little 
but not strong unless heated. This, how- soluoility in water, formerly occasioned it 
ever, appears not to belong to the acid ; to be considered as an oily acid ; and havfe 
for Mr. C^ese-informs us, that on dissolving led modem chemists to conceive, that it 
the benioic acid m as litfle alcohol as pos- contains a large quantity of hydrogen in 
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its composition, and tliat it is in the super- it from their solutions in nitric! acid ; bat 

abundance of this combustible principle lime and baiytes waters are not affected, 

its difference from the other vegetable It sublimes when heated, in white vapours, 

acids consists. Its solubility in the power- and is condensed in a white powder. Mn, 

ful acids, and its subsequent separation, de Cfdmie^ Ixxx* 

indicate that its principles are not easily Agio (Bobacic), The salt composed of 

separable from each other. Attempts have this acid and soda, had long been used 

been made to decompose it by repeated both in medicine and the arts under the 

abstraction of nitric acid ; the nitric acid name of borax, when Homberg first ob- 

rises first, scarcely altered except toward tained the acid separate in 1702, by dis- 

the end of the process, when nitrous gas tilling a mixture of borax and sulphate of 

comes over; and the acid of benzoin is iron. He supposed, however, that it was 

afterwards sublimed with little alteration, a product of the latter ; and«gave it the 

By repeating the process, however, it is name of volatile narcotic salt of vitriol, or 

said to become more fixed, and at length sedative salt. Lemerv the younger soon 

to aiford a few drops of an acid resembhng after discovered, that it could be obtsdned 

the oxalic in its properties. from borax equally by means of the nitric 

* Berzelius, from the benzoate of lead, or muriatic acid ; Geoffroy detected soda 
deduces the weight of the prime equiva- in borax ; and at length Baron proved by a 
lent of benzoic acid to be 14.893 ; and it number of experiments, that borax is a 
consists per cent of 5.16 hydrogen, 74.41 compound of soda and a peculiar acid, 
carbon, and 20.43 oxygen. Cadet has dbputed this ; but he has mere- 

The benzoates are all decomposable by ly shown, that the borax of the shops is 

heat, which, when it is slowly applied, frequently contaminated with copper; and 

first separates a portion of the acid in a Struve and Exchaquet have endeavoured 

vapour, that coudenses in cr)'sta1s. The to prove that the boracic and phosphoric 

soluble benzoates are decomposed by the acids are the same ; yet their experiments 

powerful acids, which separate their acid only show, that they resemble each other 

m a crystalline form. The benzoate of in certain respects, not in all. 
ammoma has been proposed by Berzelius To procure the acid, dissolve borax in 

as a reagent for precipitating red oxide of hot water, and filter tlie solution ; then 

iron from perfectly neutral solutions. Ac- add sulphuric acid by little and little, till 

cording to my experiments, 21.3 of am- the liquid has a sensibly acid taste. Lay 

xnonia take 15.7 of crystallized benzoic it aside to cool, and a g^eat number of 

acid for neutralization.* ^ small shining laminated crvstails will form. 

The benzoic acid is occasionally used in These are the boracic acid. They are to 

medicine, but not so much as rormerly ; be washed with cold water, and drained 

and enters into the composition of the upon brown paper, 
camphorated tincture of opium of the Lon- Boracic acid thus procured is in the 

don^ college, heretofore called paregoric form of thin irregular hexagonal scales, of 

elixir. a silvery whiteness, having some resem- 

• Acid (Boletic). An acid extracted blance to spermaceti, and the same kind 
from the expressed juice of the boletus of greasy feel. It has a sourish taste at 
j»seudo4gniarius by- M. Braconnot. This first, then makes a bitterish cooling im- 
juice concentrated to a sirup by a very pression,%nd^at last leaves an agreeable 
gentle heat, was acted on by strong alco- sweetness. ''Tressed between the teeth, 
hoi. What remained was dissolved in wa- it is not brittle but ductile. It has no 
ter. When nitrate of lead was dropjjed smell ; but, wl^ sulphuric acid is poured 
into this solution, a white precipitate fell, on it, a transit odour of musk is pro- 
which, after being well washed with wa- duced. its specific gravity in the form 
ter, was decomposed by a current of sul- of scales is 1.479 ; afier it has been fused, 
phuretted hyilro^en gas. Two different 1.803. It is not altered by light. Exposed 
acids )vere found m the liquid after filtra- to the fire it swells up, from losing its wa- 
tion and evaporation. One in permanent ter of crystallization, ami in this state is 
crystals was bolktic acid ; the other was called caJcined boracic acid. It melts a 
a small proportion of phosphoric acid, little before it is red-hot, without percep- 
The former was purified by solution in al- tibly losing any water, but it does not flow 
cohol, and subsequent evaporation. freely till it is red, and then less than the 

It consists of irregular four-sided prisms, borate of soda. After this fusion it is a 

of a white colour, and permanent in the hard transparent glass, becoming a little 

air. Its taste resembles cream of tartar; opaque on exposure to the air, without 

at the tempei*ature of 68® it dissolves in abstracting moisture firom it, and unalter- 

180 times its weight of water, and in 45 ed in its properties, for on being dissolved 

• of alcohol. Vej^etable blues are reddened in boiling water it crystallizes as before. 

^y it. Red oxide of iron, and the oxides This glass is used in the composition of 

of silver and mercury, are precipitated by false gems. 
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Boiling water scarcely di^olves one fif- the borate of aimnonia, to be about 2.7 ' 

tieth part, and cold water much less, or 2.8; oxyf^fen being 1.0; and it probably 

When this solution is distilled in close consists of 2.0 of oxygen 4- ^'B of boron, 

vessels, part of the acid rises with the wa- But by M. M. Gay-Lussac and Thenard, the 

ter, and crystallizes in the receiver. It is proportions would be 2 of boron to 1 of 

more soluble in alcohol, and alcohol con- oxygen.* 

taining it burns with a green flame, as does The boracic add has a more powerful 

paper dipped in a solution of boracic Me\d, attraction for lime, than for any other of 

Neither oxygen g^ nor the simple com- the bases, though it does not readily form 
bttstibles, nor the common metals, pro- borate of lime by adding a solution of it to 
duce any change upon boracic acid, as far Hme-water, or decomposing by lime-water 
as is at present known. If mixed with the soluble alkaline borates. In either 
finely powdered charcoal, it is neverthe- case an insipid white powder, nearly inso- 
less capable of yitrification ; and with soot luble, which is the borate of fime, is how- 
it melts into a black bitumen-like mass, ever precipitated. The borate of barytes 
which however is soluble in water, and is likewise att^insoluble, tasteless, white 
cannot easily be burned to ashes, but sub- powder. 

fimes in part. With the assistance of a Bergmann has observed, that magnesia, 
distilling heat it (Ussolves in oils, especial- thrown by little and httle into a solution of 
Ij mineral oils ; and with these it yields boracic acid, dissolved slowly, and the li- 
fluid and solid products, which impart a quor on evaporation afforded granulated 
green colour to spirit of wine. When crystals without any regular rorm : that 
rubbed with phosphorus it does not pre- these crystals were nisible in the fire with- 
Tent its inflammation, but an earthy yellow out being decomposed ; but that alcohol 
matter is left behind. It is hardly capa- was sufficient to separate the boracic acid 
ble of oxidizing or idissolving any of the me* from the magnesia. If however some of 
tab except iron and zinc, and perhaps the soluble magnesian salts be decom- 
copper ; but it combines with mo49t of the posed by alkaline borates in a state of so- 
metallic oxides, as it does with the alka- lution^ an insipid and insoluble borate of 
fis, and probably with all tUe earths, magnesia is thrown down. It is probable, 
though the greater part of its combinations therefore j that Bergmann's salt was a bo- 
have hitherto been little examined. It is rate of magnesia dissolved in an excess of 
of great use in analyzing stones that con- boracic acid ; which acid being taken up 
tain a fixed alkali. by the alcohol, the true borate of magne- 

* Crystallized boracic acid is a compound sia was precipitated in a white powder« 
of 57 parts of acid and 43 of water. The and mistaken by him for magnesia, 
honour of discovering the radical of bora- One of the best known combinations of 
etc acid, is divided between Sir H. Davy this acid is the native magnesio-calcareous 
and M. M. Gay-Lussac and Thenard. The borate of Kalkberg, near Lunenburg : the 
first, on appljdng his powerful voltaic bat- rmrfelttein of the Germans, cubic quartz of 
teiy to it, obtained a chocolate-coloured various mineralogists, and boracite of Kir- 
body in small quantity ; but the two latter wan. It is of a grayish white colour, 
chemists, by acting on it with potassium sometimes passing mto the greenish white, 
in equal quantities, at a low red heat, or purplish. Its figure is that of a cube, 
formed boron and subborate of potash, incomplete on its twelve edges, and at 
For a small experiment a glass tube wiU four of its solid angles ; the complete and 
serve, but on a greater scale a copper incomplete angles being diametrically op- 
tube is to be preferred. The potassium posite to each other. The surfaces gene- 
and boracic acid, perfectly diy, should rally appear corroded. It strikes fire witii 
be intimately mixed before exposing them steel, and scratches glass. Its spedfie 
to heat. On withdrawing the tube from gravity is 2.566, as determined by M, 
the fire, allowing it to cool, and removing Westrumb, who found it to be composed 
the cork which loosely closed its mouth, of boracic add 0. 68, magnesia 0.1305, 
we then pour successive portions of water lime 0.11; with alumina 0.01, silex 0.02, 
into it, tin we detach or dissolve the whole and oxide of iron 0.0075, all of which he 
matter. The water ought to be heated considers as casual. Its most remarkable 
each time. The whole collected liquids property, discovered by Haiiy, is, thi^t 
are allowed to settie ; when, after wash- like the tourmalin it becomes electric by 
ing the precipitate till the liquid ceases to heat, though littie so by firictioo \ and it 
affect sirup of violets, we dry the boron has four electric poles, the perfect angles 
in a capsule, and then put it into a phial always exhibiting negative electricity, and 
out (rf' contact of dr. Boron is solid, taste- the truncated angles podtive. 
less, inodorous, and of a greenish brown Since the component parts of this n^* 
colour. Its specific gravity is somewhat tive salt have been known, attempts have 
gwater than water. The prime equiva- been made to imitate it by art; but no 
ient of boracic acid has been inferred from chemist has been able, bv mixing fime^ 
Voi.i. [4] 
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mMgnesiak, &nd boracic acid, to produce acid, and then separating the two salts : 

any thing but a pulverulent salt, incapa- but it is obviously more eligible, to satu- 

ble of being dissolved, or exhibited in the rate the excess of soda with an additional 

crystallized form, and with the hardness portion of the boracic acid itself, 

of the borate of Kalkberg. Borate of ammonia forms in small rhom- 

It has lately been derued, however, that boidal crystals, easily decomposed by fire ; 

this compound is really a triple salt. Vau- or in scales, of a pungent urinous taste, 

quelin, examining tliis substance with Mr. which lose tlie crystalline form, and grow 

Smith, who had a considerable quantity, brown on exposure to the air. 

found the powder to effervesce with acids ; It is very difficult to combine the bora- 

and therefore concluded the lime to be no cic acid with alumina, at least in the direct 

essential part of the compound. They at- way. It has been recommended, for this 

tempted, by using weak acids much dilu- purpose, to add a solution of borax to a 

ted, to separate the carbonate from the solution of sulphate of alumina; but for 

borate ; but they did not succeed, be- this process the neutral borate of soda is 

cause the acid attacked the borate like- preferable, since, if borax be employed, 

wise, though feebly. M. Stromager hav- the soda that is in excess may throw down 

ing afterwards supplied Yau^ueUn with a precipitate of alumina, wluch might be 

some transparent ciystals, which did not mistaken for an earthy borate, 

eifervesce with acids, he mixed this pow- The boracic acid unites with silex by 

der with muriatic acid, and, when the so- fusion, and forms with it a solid and per- 

lution was effected by means of heat, manent vitreous compound. This borate 

evaporated to dryness to expel the excess of silex, however, is neither sapid, nor 

of acid. By solution in a small quantity soluble, nor perceptibly alterable in the 

of cold distilled water, he separated most air ; and cannot be formed without the 

of the boracic acid ; and, having diluted assistance of a violent heat. In the same 

the solution, added a certain quantity of manner triple compounds may be formed 

oxalate of ammonia, but no sign of the ex- with silex and borates already saturated 

istence of lime appeared. To ascertain with other bases. 

that the precipitation of the lime was not The boracic acid has been found in t 

prevented by the presence of the small disengaged state in several lakes of hot 

quantity of boracic acid, he mixed with mineral waters near Monte Rotondo, Ber- 

the solution a very small portion of mu- chiaio, and Castellonuovo in Tuscany, in 

riate of lime, and a cloudiness immediate- the proportion of nearly nine grains in a 

ly ensued through the whole. Hence he hundred of water, by M. Hoeffer. M. 

infers, that the opacity of the magnesian Mascagni also found it adhering to schis- 

borate is occasioned by carbonate of lime tus, on the borders of lakes, of an obscure 

interposed between its particles, and that white, yellow, or greenish colour, and 

the borate in transparent ciystals contains crystsJlized in the form of needles. He 

none. has likewise found it in combination with 

The borate of potash is but little known, ammonia, 
though it is ssud to be capable of supplying Acid (Cahfhobtc). M. Kosegarteo 
the place of that of soda in the arts; but found some years ago, that an acid with 
more direct experiments are required to peculiar properties was obtained, by dis- 
establish this effect. Like that, it is ca- tilling nitric acid eight times following 
pable of existing in two states, neutral from eamphor. Bouillon Lagrange has 
and with excess of base, but it is not so since repeated his experiments, and the 
ciystallizable, and assumes the form of following is the account he gives of its 
parallelepipeds. ^ ^ preparation and properties. 

With soda the boracic acid forms two One part of camphor being introduced 
different salts. One, in which the alkali into a glass retort, tour parts of nitric acid 
is more than triple the quantity necessary of the strength of 36 degrees are to be 
to saturate the acid, is of conaderable use poured on it, a receiver adapted to the 
in the arts, and has long been known by retort, and all Uie joints Well luted. The 
the name of borax ; under which its his- retort is then to be placed on m sand-baUi, 
tory and an account of its properties will and g^dually heated. During the pro- 
be g^ven. The other is a neutral salt, not cess a considerable quantity of nitrous gas» 
changing the sirup of violets green like and of carbonic acid gas, is evolved ; and 
the borate with excess of base ; differing part of the camphor is volatilized, while 
from it in taste and solubility ; crystallizing a^iother part seizes the oxygen of the ni** 
neither so readily, nor in the same man- trie acid. When no more vapours are ex- 
ner ; not efflorescent like it ; but like it tricated, the vessels are to be separated, 
fusible into a glass, and capable of being and the sublimed camphor added to the 
employed for the same purposes. This acid that remains in the retort. A Bke 
salt may be formed by saturating the su- quantity of nitric acid is agun to be 

perabundant soda in borax with 9om« oth^r poured on this, and Ae distillation repeat" 
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ed. This operation must be reiterated diffused in water, and cTystalfizedcampho- 
till the camphor is completely acidified, ric istcid added. The mixture must then he 
Twenty parts of nitric acid at 36 are suf- boiled, filtered while hot, and the solution 
ficient to acidify one of camphor. concentrated by evaporation. 

When the whole of the camphor is The camphorate of barytes is prepared 
acidified, it ciystallizes in the remaining by dissolving the pure earth in water, and 
liquor. The whole is then to boi poured then adding crystallized camphoric acid, 
out upon a filter, and washed with dis- Those of potash, soda, and ammonia, 
tilled water, to carry off the nitric acid it should be prepared with their carbonates 
may have retained. The most certain in- dissolved in water: these solutions are to 
dication of the acidification of the cam- be saturated with crystallized camphoric 
phor is its crystallizing on the cooling of acid, heated, filtered, evaporated, and cool- 
the liquor remaining in the retort. ed, by which means the camphorates will 

To purify this acid it must be dissolved be obtained. 
in hot distilled water, and the solution, af- If the camphoric acid be very pure, they 
ter bein|^ filtered, evaporated nearly to have no smell ; if it be not, they have af- 
half, or till a slight pellicle forms ; when ways a slight smell of camphor, 
the camphoric acid will be obtained in The camphorates of alumina and baiytes 
crystals on cooling. leave a little acidity on the tongue ; the 

This experiment being too long to be rest have a slightiy bitterish taste, 
exhibited by the chemical lecturer, its They are all decomposed by heat ; the 
place may be supplied by the following. acid being separated and sublimed, and the 

A jar is to be filled over mercury with base remaining pure ; that of ammonia ex- 
oxygen g^ from the chlorate of potash, cepted, which is entirely volatilized, 
and a little water passed into it. On the If they be exposed to the blow-pipe, 
other hand, a bit of camphor and an atom the acid bums with a blue flame : that of 
of phosphorus are to be placed in a littie ammonia g^ves first a blue flame ; but to- 
cupel ; and then one end of a curved tube ward the end it becomes red. 
is to be conveyed under the jar, and the The camphorates of lime and magnesia 
other end under a jar filled with water in are lltUe soluble, the othera dissolve more 
the pneumato-chemical apparatus. The easily. 

apparatus being thus aiTanged, the phos- The mineral acids decompose them all. 
phorus is to be kindled by means of a red The alkalis and earths act in the order of 
not iron. The phosphorus inflames, and their aflfinity for the camphoric acid ; which 
afterwards the camphor. The flame pro- is, lime, potash, soda, barytes, ammonia, 
duced b^ the camphor is very vivid ; much alumina, magnesia, 
heat is given out ; and the jar is lined with Several metallic solutions, and several 
a black substance, which gradually fidls neutral salts, decompose the camphorates ; 
down, and covers the water standing on such as the nitrate of barytes, most of the 
the quicksilver in the jar. This is oxide calcareous salts, &c. 
of caibon. At the same time a g^ is col- The camphorates ' of lime, magnesia, 
lected, that has all the characters of car- and baiytes, part with their acid to alco- 
bomc acid. The water contained in the hoi. — Lagrange^ 9 Manuel d*tm Coura de 
jar is very fragrant, and contains camphor^ Cfdnde^ 
10 acid in solution. Acid (Cabbozttc). This acid, being ft 

The camphoric acid has a slightiy acid, compound of carbon and oxygen, may be 
bitter taste, and reddens infusion of litmus, formed by burning charcoal ; but as it ex- 
it crystallizes ; and the crystals upon ists in great abundBuice ready formed, it is 
the whole resemble those of muriate of not necessary to have recourae to this ex- 
ammonia. (Koseg^arten says they are par- pedient. All that is necessary is to pour 
aUelopipeds of a snowy whiteness.) It sulphuric acid, diluted with five -or six 
eflloresces on exposure to the atmosphere; times its weight of water, on common 
is not very soluble in cold water ; when chalk, which is a compouna of carbonic 
placed on burning coals, gives out a thick acid and lime. An effervescence ensues ; 
aromatic smoke, and is entirely dissipated ; carbonic acid is evolved in the state of gas, 
and with a gentie heat melts, and is sub* and may be received in the usual manner. 
Kmed. The mineral acids dissolve it en- As the rapid progress of chemistry du- 
tirelv. It decomposes the sulphate and ring the latter part of the 18th century, 
mnnate of iron. The fixed and volatile oils was in a great measure owing to the dis- 
dissolve it. It is likewise soluble in alcohol, covery of this acid, it may be worth while 
and 13 not precipitated fi^m it by water; to trace the history of it somewhat par- 
t property that distinguishes it from the ticularly. 

benzoic acid. It unites easily with the Paracelsus and Van Helmont were ac- 
earths and alkalis. quidnted with the fact, that air is extri- 

To prepare the camphorates of lime, cated from solid bodies during certjun pro- 
nagaesiaandalumuia» these earths must be cesses; and the latter gave to ur thu« 
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produced the tame of gas. Boyle called If any thing were still wanting* to put 
these idnds of air artificial airs, and sus- this conclusion beyond the reach of doubts 
pected that they might be diiferent from it was to decompose carbonic acid, and 
the air of the atmosphere. Hales ascer- thus to exhibit its component p^rts by 
tuned the quantity of air that could be ex- analysis as well as synthesis. This has 
tricated firom a peat variety of bodies, and been actually done by Mr. Tennant. Into 
showed that it formed an essential part of a- tube, of glass he introduced a bit of 
their composition. Dr. Black proved, phosphorus and some carbonate of lime, 
that the suDstances then called lime, mag- He then sealed the tube hermetically, and 
nesia, and alkaUs, were compounds, con- applied heat. Phosphate of lime was 
sistingof a peculiar species of air, and formed, an^ a quantity of charcoal depo- 
pure Time, magnesia, and alkali. To this sited. Now phosphate of lime is composed 
species of idr he gave the name of fixed of phosphoric acid and lime, and phos- 
air, because it existed in these bodies in phone acid is composed of phosphorus 
a fixed state. This* au? or gas was after- and oxygen. The substances introduced 
wards investigated, and a great number of into the tube were phosphorus, lime, and 
its properties ascertaine4> by Dr. Priest- carbonic acid, and the substances found in 
ley. From these properties Mr. Keir first it were phosphorus, lime, oxygen, and 
concluded that it was an acid ; and this charcoal. The carbonic acid, therefore, 
opinion was soon confirmed by the expe- must have been decomposed, and it must 
riments of Bergmann, Fontana, and others, have consisted of oxygen and charcoal. — 
Dr. Priestley at first suspected that this This experiment was repeated by Doctor 
acid entered as an element into the com- Pearson, who ascertained that the weight 
position of atmospherical air ; and Ber^- of the oxygen and charcoal together was 
mann, adopting the same opinion, gave it equal to that of the carbonic acid which 
the name of aerial acid. Mr. Bewley had'been introduced ; and in order to show 
called it mephitic acid, because it could that it was the carbonic acid which had 
not be respired without occasioning death; been decomposed, he introduced pure 
•nd this name was also adopted by Mor- lime and phosphorus ; and, instead of 
veau. Mr. Keir called it calcareous acid; phosphate of lime and carbon, he got no- 
and at last M. Lavoisier, afler discovering 'thing but phosphuret of lime. These ex- 
its composition, gave it the name of car- periments were also confirmed by Four- 
1>onic acid gas. croy, Vauquelin,Sylvestre, and Brongniart 
The opinions of chemists concerning the Count Mussin-Puschkin too boiled a solu- 
composition of carbonic acid have under- tion of carbonate of potash on purified 
gone as many revolutions as its name. Dr. phosphorus, and obtained charcoal. This 
Priestley and Bergmann seem at first to he considered as an instance of th^ decom- 
have considered it as an element; andseve- position of carbonic acid, and as a confir- 
ral celebrated chemists maintained that it mation of the experiments above related, 
was the acidifying principle. Afterwards Carbonic acid abounds in great quan- 
it was discovered to be a compound, and titles in nature, and appears to be produ- 
that oxygen gas was one of its component ced in a variety of circumstances. It com- 
parts. Upon this discovery the prevalent poses tw of the weight of limestone, 
opinion of chemists was, Uiat it consisted marble, csUcaieous spar, and other natural 
of oxygen and phlogiston ; and when by- specimens of calcareous earth, from which 
drogen and phlogiston came, according to it may be extricated either by the simple 
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andJiydrogen: and though M. Lavoisier This kst process does not require heat, 
demonstrated that it was formed by the because fixed air is strongly disposed to 
combination of carbon and oxygen, this assume the elastic state. Water, under 
did not prevent the old theory from being the common pressure of the atmosphere, 
mamtamed ; because carbon was itself and at a low temperature, absorbs some- 
considered as a compound, into which a what more than its bulk of Bxed air, and 
veiy great quantity of hydrogen entered, then constitutes a weak acid. If the pres- 
But after M, Lavoisier had demonstrated, sure be greater, the absorption is aug- 
tiiat the weight of the carbonic acid pro- mented. It is to be observed, likewise, 
duced was precisely equal to the charcoal that more gas than water wUl absorb, 
and oxygen employed ; after Mr. Caven- should be present. Heated water absorbs 
dish had discovered, that oxygen and by- less ; and if water, impregnated with this 
drogen when combined did not form car- acid, be exposed on a brisk fire, the rapid 
home acid, but water, it was no longer escape of the aerial bubbles affords an ap- 
possible to doubt that this acid was com- pearance as if the water were at the point 
posed of carbon and oxygen. According, of boiling, when the heat is not greater 
Jy, aU tarther dispute about it is at an end. than the hand can bear. Congelation se- 
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pmtes it readily and com&letely fram ftmigh it appears, (ram experiment* ilnc 
vater ; but no degree of cola or presture it favoura the separation or its principlea 
lias yet ezbibited this acid in a aenae or by other substances. It will not units with 
concentrated state of fluidity. an overdose of oxygen, (rf" which it containa 
Carbonic acid g»s is much denser than 72 parts in 100/ the other 28 being pure 
common air* and for this reason occupies caroon. It not only destroys life, but the 
the lower parts of such mines or ^verna heart and muscle of animals killed by it 
as contain materials yirhich afford itby de- lose all their irritability, so as to be insensi- 
composition. The miners call it choke- ble to the stimulus of galvanism, 
damp. The Grotto del Cano^ in the king- Caibonic acid is dilated by heat, but not 
dom of Naples, has been famous for ages, otherwise altered by it. It is not acted up« 
on account of the effects of a stratum of on by oxygen, or any of the simple corn- 
fixed air which covers its bottom. It is a bustibles. Charcoal absorbs it, but gpves 
cave or hole in the side of a mountain, it out again imchanged, at ordinary tem- 
nearthe lake.Agnano, measuring not more peratures; but when thia nseous acid is 
than eighteen feet from its entrance to the made to traverse charcoal ignited in a 
inner extremity ; where if a dog or other tube, it is converted into carbonic oxide, 
animal that holds down its head he thrust. Phosphorus is insoluble in carbonic acid 
it is immediately killed by inhaling this gas ; but, as already observed, is capable 
noxious fluid, of decomposing it by compound affinity* 
Carbonic acid ^ is emitted in large when assisted by sufficient heat; and 
<iuantitie8 by bodies in the state of the Priestley and Cruickshank have shown 
vinous fermentation, (see FKRMsirTATiov), that iron, zinc, and several other metalSp 
and on account of its great weight, it oc- are capable of producing the same effect, 
cupies the apparently empty space or up- If carbonic acid be mixed with sulphur* 
per part of the vessels in which the fer- ettcd, phosphuretted, or carburettea gas, 
mentinr process is going on. A variety it renoers them less combustible, or des- 
of striking experiments may be made in troys their combustibility entirely, but 
this stratum or elastic fluid. Lighted pa- produces no other sensible change. Such 
per, or a candle dipped into it, is immedi- mixtures occur in various anafyses, and 
ately extinguished; and the smoke re- particularly in the products of the decom- 
mainimr in the carbonic acid gas renders position of vegetable and animal substan- 
ita surface visible, which may be thrown ces. The inflammable air of marshes is 
into waves by a^tation like water. If a frequently carburetted hydrogen intimate- 
dish of water be immersed in this faa, and ly mixed with carbonic acid gas, and the 
briskly agitated, it soon becomes mipreg- sulphuretted hydrogen gas obtained from 
nated, and obtains the pungent taste of mineral waters is very often mixed witii 
Pyrmont water. In consequence of the it. 

weight of the carbonic acid gas, it may be Carbonic acid appears from various ex- 
lifted out in a pitcher, or bottle, arhich, if periments of Ingenhousz to be of consider- 
well corked, may be used to convey it to able utility in promoting vegetation. It ia 
great distances, or it may be drawn out of probably decomposed by the organs of 
a vessel by a cock like a liquid. The ef- plants, its base furnishing part at least of 
fects produced by pouring this invisible the carbon that is so abundant in the 
fluid from one vessel to another, have a vegetable kingdom, and its oxygen con- 
very angular appearance ; if a candle or tributing to replenish the atmosphere 
small animal be placed in a deep vessel, the with that necessary support of life, which 
former becomes extinct, and the latter ex- is continually diminishea by the respiration 
pires in a few seconds, after the carbonic of animals and other causes, 
acid gas ia poured upon them, though * The most exact experiments on the 
the eye is incapable or distinguishing any neutral carbonates concur to prove, that 
thing that is poured. If, however it be the prime equivalent of carbonic acid is 
poured into a vessel full of air, in the sun- 2. 7S ; and that it consists of one prime of 
diine, its density being so much greater carbon — 0. 75 + 2.0 oxygen. This pro- 
than that of the air, renders it slighUy visi- portion is most exactiy deduced from a 
ble by the undulations and streaks it forms comparison of the specific g^vities of 
in this fliud, as it descends through it. carbonic acid gas and oxygen ; for it is 
Carbonic acid reddens infusion of lit- well ascertained that the latter, by its 
mus; but the redness vanishes by expo* combination with charcoal, and conversion 
sure to the air, as the acid flies off. It nas into the former, does not change its vol- 
a peculiar sharp taste, which may be per- ume. Now, 100 cubic inches of oxygen 
ceived over vats in which wine or beer is weigh 33.8 gr. and 100 cubic inches of 
fermenting, as also in sparkling Cham- carbonic acid 46.5, showing the weight of 
pttgn, and the brisker kinos of cider. Light combined charooal in that quantity to be 
passing through it is refracted by it, but 12.7. But the oxide of carbon containa 
does not effect any sensible alteration in it, only half the quantity of o:7gen whieli 
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eubonic acid does ; and we hence infer, a tube, deprives it of its taste, and converts 

that the oxide of carbon consists of one it into chalk and pure water, 
prime of oxygen united to one qf carbon. The carbtmate o/barytea was formed artl- 

This a priori judgment is confirmed by ficially by Bergman and Scheele in 1776 ; 

the weight ^.75 deduced from the carbon- but Dr. Withering first found it native at 

ates, as the prime equivalent of carbonic Alston Moor in Cumberland in 1783. From 

acid. Therefore we have this propor- this circumstance it has been termed 

tion : Witherite by Wemeir. It has been like- 

If 33.8 represent two primes of oxygen, wise called aerated heavy spar, aerated 

or 2 ; 12.7 will represent one of carbon, barotelenitef aerated hmvy earth or baiytes, 

33.8 : 2. : : 12.7 : 0.751, being, as%bove, baroUte, &c. Its crystals have been ob- 

the prime equivalent or first combining served to assume four different forms, 

proportion of carbon. If the specific double six-sided, and double four-sided 

gravity ofatmospheric air be called 1.0000, pyramids; six-sided columns terminated 

that of carbonic acid will be 1.5236. by a pyramid with the same number of 

We have seen that water absorbs about faces, and small radiated crystals, half an 

its volume of this acid p^as, and thereby inch in length, and very thin, appearing 

acquires a specific gravity of 1.0015. On to be hexagonal prisms, rounded toward 

freezing it, the gas is as completely ex- the point. The hexaedral prism is pre- 

pelled as by boiling. By artificial pressure sumed to be its primitive form. Its spe- 

with forcing pumps, water may be made cific g^vity, when native, is 4.331, when 

to aborb two or three times its bulk of prepared artificially it scarcely exceeds 

carbonic acid. When there is also added 3.763. 

a little potash or soda, it becomes the It may be prepared by exposing a sqIu* 

aerated or carbonated alkaline waters, a tion of pure barytes to the atmosphere, 

Sleasant beverage, and not inactive reme- when it will be covered with a pellicle of 

y in several complaints, particularly this salt by absorbing carbonic acid ; or 

dyspepsia, hiccup, and disorders of the carbonic acid may be received into this 

kidneys. Alcohol condenses twice its vo- solution, in which it will immediately form 

lume of carbonic acid. The most beauti- a copious precipitate ; or a solution of 

ful anal3rtical experiment with carbonic nitrate or muriate of barytes may be pre- 

acid, is the combustion of potassium in it, cipitated by a solution of the carbonate 

the formation of potash, and the depos- of potash, soda, or ammonia. The precipi- 

ition of charcoal. Nothingshowsthe pow- tate, in either of these cases, being well 

er of chemical research in a more favour- washed, wiD be found to be very pure 

able light, than the extraction of an invisi- carbonate of baiytes. It may likewise be 

ble gas from Parian marble or crystallized procured by decomposing the native sul- 

spar, and its resolution by such an experi- phate of barytes by the carbonate of pot - 

ment into oxygen and carbon ; in the pro- ash, or of soda, in the dry way, with the 

portions above stated, 5 gr. of potassium assistance of fire ; but in this' way the sul- 

should be used for 3 cubic inches of gas. phate of barytes is never completely de- 

If less be employed, the gas will not all be composed, and some of it remsdns mixed 

decomposed, but a part will be absorbed with the carbonate, 
by the potash. From the above quanti- The carbonate of baiytes is soluble only 

ties, 3-8ths of a g^n of charcoal will be in 4304 times its weight of cold water, and 

obtained. If a porcelain tube, containing 2304 of boiling water, and this requires a 

a coil of fine iron wire, be ignited in a fur- long time ; but water saturated with car- 

nace, and if carbonic acid be passed back- borne acid dissolves l-830th. It is not aV 

wards and forwards by means of a full tered by exposure to the air, but is decom- 

and empty bladder, attached to the ends of posed by the application of a very violent 

the tube, the gas will be converted into heat, either in a black lead crucible, or 

carbonic oxide, and the iron will be oxi- when formed into a paste with charcoal 

dized.* ^ » powder. Sulphuric acid, in a concentra- 

In point of afBnity for the earths and ted state, or diluted with three or four 
alkalis, carbonic acid stands apparently parts of water, does not separate the car- 
low in the scale. Before its true nature oonic acid with effervescence, unless assis- 
was known, its compounds with them were ted by heat. Muriatic acid does not act 
not considered as salts, but as the earths upon it like\(4se, unless diluted with water, 
and alkalis themselves, only distinguished or assisted by heat. And nitric acid does 
by the nanies of mild, or effervescent, from not act upon it at all, unless diluted. It 
their qualities of effervescing with acids, has no sensible taste, yet it is extremely 
and wanting causticity. poisonous. 

The carbonates are characterized by As Xixis salt has lately been found, in 

effervescing with almost all the acids, even large quantities, near Murton in Cumber- 

the acetic, when they evolve their gas- land, and some other places in the vicinity, 

Qous acid, which passedinto lime water .by it mi^ht probably oe introduced into 
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manufactures with advantage, as for exr bonic acid -« 6.31 ; or in 100 puts of 56yi 

trsLcting the bases of several salts. lime and 43.6 acid. 

It is composed of 2.r5 parts of acid» and The carbonate or rather tubearbonate of 

9,75 of barytes. Its prime equivalent is potath was long known by the name of 

therefore the sum of these numbers «» 12.5. vegeuible aUccUi, it was also called fixed 

Carbonate of strontian. was first pointed mtre^ salt of tartar, oali of loonmoood, &c« 
out as distinct from the preceding species according to the different modes in which 
by Dr. Crawford in 1790, but Dr. Hope it was procured ; and was supposed to 
gave the first accurate account of it in the retain something of the virtues of the sub- 
Edinburgh Transactions. It has been found stance from which it was extracted. This 
native in Scotland, at Strontian in Argyll- error, lias been some tin^e exploded, but 
shire, and at Leadhills. It is usually in fine the knowledge of its true nature is of more 
striated needless or prisms, that appear to recent date. 

be hexaedral, semitransparent, and of a As water at the usual temperature 
white colour slightly tinged with green, of the air dissolves rather more than its 
It is insipid ; requires 1536 parts of boiling weight of this salt, we have thus a ready 
water to dissolve it ; is not altered by ex- mode of detecting its adulterations in gen- 
posure to the air ; but when strongly eral { and as it is often of consequence in 
heated in a crucible loses part of its acid ; manufactures, to know how much alkali a 
and this decomposition is facilitated by particular specimen contains, this may be 
making it into a paste with charcoal pow- ascertained by the quantity of sulphuric 
der. When the fire is strongly urged, it scid it will saturate. ' 
attacks the crucible, and melts into a glass. This salt is deliquescent, 
resembling the colour of chrysolite, orpv- It consists of 5.94 potash 4* ^'^S car« 
nunidal phosphate of Kme. If thrown in bonic acid «> 8.69. 
powder on well kindled coals, or the flame The bi-carbonate of potash crystallizes, 
of a candle, it exhibits red sparks. The according to Fourcroy, in square prisms^ 
same phenomenon occurs, if it be treated the apices of which are quadrangular py- 
with ihe blow-pipe, which fuses it into an ramids. According to Pelletier they are 
opaci|ue vitreous globule, that falls to pow- tetraedral rhomboidal prisms, with diedral 
der m the open air. Its specific gravity is summits. The complete crystal has eight 
only 3.66, in which it differs strikingly &ces, two hexagons, two rectangles, and 
from the carbonate of baiytes ; as it does, four rhombs. It has a urinous but not 
in not being poisonous, accoiding to the caustic taste ; changes the sirup of violets- 
experiments made by Pelletier on various green ; boiling water dissolves five-«xtb« 
animals. of its weight, and cold water one-fourth; 

It consists of 6.5 strontian + 2,75 car- slcohol, even when hot, will not dissolve 

bonic acid »■ 9.25. more than l-1200th. Its specific gravity 

Carbonate of lime exists in great abun* is 2.012. . 
dance in nature, variously mixed with When it is very pure and well crystal- 
other bodies, under the names of marble, lized it effloresces on exposure to a dry 
dudk, Umeotme, BtalacOtetj &c. in which it atmosphere, though it was formerly con« 
is of more important and extensive use sidered as deliquescent. The fact is, that 
than any other of the salts, except per- the common «Ut of tartar of the shops is 
haps die muriate of soda, it is often found *• compound of this carbonate and pure 
Cfystallized, and perfectly transparent, potash; the latter of which, being very 
l^he primitive form of its crystals is the deliquescent, attracts the moisture of the 
rhomboidal prism, with angles of 101^ and iur till the whole is dissolved. From its 
78i. Itsinteg^rant particles have the same smooth feel, and the manner in which it 
form. Bende this, however, many varieties was prepared, the old chemists called this 
of its crystals have been discovered and solution oil of tartar per deUgnium. 
described by minenUogists. The specific The bi-carbonate of potash melts with a 
i;ravity of the marbles is from 2.65 to 2,85; gentle heal, loses its water of crystalliza- 
of the crystallized carbonates, about 2.7 ; tion, amounting to t|^ , and gives out a 
of the stalactites, from 2.32 to 2.47 : of the portion of its carbonic acid ; thou^ no 
limestones, from 1.39 to 2.72. degree of heat will expel the whole of the 

It has scarcely any taste ; is insoluble in acid. I'hus, as the carbonate of potash m 

pore water, but water saturated with car- always prepared by incineration of veget- 

Donic add takes up l-1500th, though as able substances, and lixiviation, it must be 

the acid flies off this is precipitated. It in the intermediate state ; or that of a car- 

suffers little or no alteration on exposure bonate with excess of alkali : and to obtain 

to the air. When heated it decrepitates, the true carbonate we must saturate this 

its water flies off, and lastly its acid ; but salt with carbonic acid, which is best done 

this leqaires a pretty strong heat. By by passing the acid in the state of gas 

this process it is burned into lime. through a solution of the salt in t^ce its 

It 18 composed of 3,S6 lime + ^*7S car- weight of water ; or, if we want the potasb 
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pure, we must have recourse to fime, to well as in France, from ^QfTerent species 

separate that portion of acid which fire will of sea-weeds. It is likewise found in min- 

not expel. eral waters ; and also in some animal flu- 

Another mode, recommended by Ber- Ids. 
thollet, and which ma^ be of use on some It crystallizes in irregular or rhomboidal 
occasions, is to add solid carbonate of am- decaedrons, formed by two quadrangular 
monia to a solution of potash not saturated, pyramids, truncated very near their bases, 
and distil the mixture : when the ammonia Frequently it exhibits only rhomboidal la- 
may be obtained in the form of gas, or minic. Its specific gravity is 1.3591. Its 
caustic liquor, while the carbonate crystal- taste is urinous, and slightly acrid, without 
lizes in the retort. being caustic. It changes blue vegetable 

The bi-carbonate usually called super- colours to a green. It is soluble in less 

carbonate by the apothecaries, consists of than its weight of boiling water, and twice 

2 primes of carbonic acid » 5.500, 1 of pot- its weight of cold. It is one of the most 

a8n« 5.940, and 1 of water «= 1.125, in all efflorescent salts known, falling complete- 

12.565 . ly to powder in no long time. On the ap- 

The carbonate ofaoda has likewise been plication of heat it is soon rendered flmd 

long known, and distinguished from the from the great quantity of its water ofciye- 

preceding by the name of n»n^a/a^a&*. In tallization; but is dried by a continuance 

commerce it is usually called bariUa or of the heat, and then melts. It is some- 

9Qda f in which state, however, it always what more fusible than the carbonate of 

contains of a mixture of earthy bodies and potash, promotes the fusion of earths in a 

usually common salt. It may be purified, greater degree, and forms a glass of better 

by dissolving it in a small poi'tion of water, quality. Like that, it is very tenacious of 

filtering the solution, evaporating at a low a certain portion of its carbonic acid. It 

heat, and skimming ofiP the crystals of mu- consists in its dry state of 3.94 soda,-f- 2.75 

riate of soda as they form on its surface, acid, » 6.69. 

When these cease to form, the solution * But the ciystals contain 10 prime pro- 
may be suffered to cool, and the carbonate portions of water. They are composed of 
of soda will crystaltize. To obtain this 22 soda,-|- 15.3 carbonic acidj-f* 62.7 water 
salt perfectly pure Klaproth dissolves com- in 100 parts, or of 1 prime of soda ^ 3.94^ 
mon carbonate of soda in water, and satu- 1 of carb. acid » 2.75, and 10 of water «• 
rates this solution with nitric acid, taking 11.25, in whole 17.94. 
care that the acid is a little in excess. He The bi-carbonate of soda mny be pre- 
then separates the sulphuric acid by ni- pared by saturating the solution of the 
trate of barytes, and the muriatic acid by preceding salt with carbonic acid gas, and 
nitrate of silver. The fiuid thus purified then evaporating with a very gentle heat 
he evaporates to dryness, fuses the nitrate to dryness, when a white irregular saline 
of soda obtained, and decomposes it by mass is obtained. The salt is not crystal- 
detonation with charcoal. He then lix- lizable. Its constituents are 3.94 soda, + 
iviates the residue, and ciystallizes the 5,50 carb. acid, -|- 1*125 water, » 10.565 ; 
carbonate of soda. If it be adulterated or in 100 parts 37.4 soda,-}- 52 acid,4*10'^ 
with potash, tartaric acid will form a pre- water. The intermediate native compound, 
cipitate in a pretty strong solution of it. the African trona, consists, according to 

It is found ^ abundantly in nature. In Mr. R. Phillips, of 3 carbonic acid, + 2 

Egypt, where it is collected from the sur- soda, + 4 water ; or in 100 parts 38 soda, 

face of the earth, particularly after the de- -|- 40 acid,-|- 22 water.* See the article 

siccation of temporary lakes, it has been Soba. 

known from time immemorial by the name The carbonate ofmagnetiaj in a state of 
o£ nitrum, natron^ or natr%m. This it has imperfect saturation with the acid, has 
been proposed to retaih ; and accordingly- been used in medicine for some time un- 
the London college has adopted the term der the simple name of magnesia. It is 
natron. Dr. Bostock of Liverpool lately prepared by precipitation n*oni the sulf 
found, that the efflorescence, which co- phate of magnesia by means of carbonate 
piously covered the decaying parts of the of potash. Equal parts of sulphate of mag- 
plaster of the salt water baths in that town, nesia and cai*bonate of potash, each dis- 
consisled of carbonate of soda. A carbo- solved in its own weight of boiHng water, 
pate of soda exported from Tripoli, which are filtered and mixed together hot ; the 
is called Trona from the name of the place sulphate of potash is separated by copious 
where it is found, and analyzed by Klap- washing with water ; and the carbonate of 
roth, contained of soda 37 parts, carbon- magnesia is then left to drain, and after- 
ic acid 38, water of crystallization 22.5, wanls spread thin on paper, and carried to 
sulphate of soda 2, This does not efflor- the drying stove. When once dried it will 
csce. A great deal is, prepared in Spain be in friable white cakes, or a fine pow- 
by incinerating the maritime plant salsola; der. 
«qd it is aianuiactujed in 1^ country^as AnoUier mode of preparing it in the 
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pttt ^nSL be found under tbe article Ax- known by the name of volaHle wl ammt* 

xosriA. mac, and abroad by that of EngUah voUiHle 

To obtain carbonate of magneaa satu- Malt, because it was first prepared in this 
rated with acid, a solution of sulphate of country, was commonly called mild volaHle 
mi^esia may be mixed cold with a solu- aUcaU, before its true nature was known, 
tion of carbonate of potash; and at the ex- When very pure it is in aciystalline 
piration of a few hours, as the superfluous form, but seldom rery regular. Its crystals 
caibonic acid that held it in solution flies are so small, that it is mfiicult to deter* 
off, the carbonate of magnesia will crys- mine their fi^re. Bergmann describes 
tallize in veiy regular transparent prisms them as acute octaedrons, the four ane'les 
of six equal sides. It may be equally ob- of which are truncated. Rom^ de Lisle had 
tiined by diq^lving ma^esia in water im- compressed tetraedral prisms, terminated 
pregnated with carbonic acid, and expos- by a ^edral summit. Bergpnann obtained 
mg tbe solution to the open air. Dr. his by saturating warm water with the 
Thomson says, the most regular ciystals salt, stopping the bottle closely, and ex- 
will be obtained by mixing together 125 posing it to gp^at cold. The cry stals com- 
parts of sulphate of magnesia ana 136 parts monly produced by subhmation are little 
cf carbonate of soda, both dissolved in bundlesof needles, or very slender prisma^ 
water, filtering the solution, and then set- so arranged as to represent herboriza- 
ling it aside for two or three days. tions, fern leaves, or feathers. The taste 
These crystals soon lose their transparen- and smell of this salt are the same with 
C7, and become covered with a white pow- those of pure ammonia, but much weaker, 
der. Exposed to the fire in a crucible, they It turns the colour of violets green, and 
decrepitate slightly, lose their water and that of turmeric brown. It is soluble in 
acid, rail to powder, and are reduced to rather more than twice its weight of cold 
one^Toorth of the original weight. When water, and in its own weight of hot water; 
the common cari>onate is calcined in the but a boiling heat volatilizes it. Wheii 
great, it appears as if boiling, from the ex- pure, and thoroughly saturated, it is not 
trication of caibonic add ; a small portion perceptibly idterable in the air ; but when 
ascends like a vapour, and is deposited in it has an excess of ammonia, it softens and 
a -white powder on the cold bodies with grows moist. It cannot be doubted, how- 
which it comes into contact ; and in a dark ever, that it is soluble in air ; for if left in 
place, towards the end of the operation, it an open vessel, it gradually diminishes in 
shines with a bhiiah phosphoric light, it weight, and its peculiar smell is diflused 
thus loses half its weight, and the magne- to a certain distance. Heat readily sub- 
ma is left quite pure. limes, but does not decompose it. 

As the magnesia of the shops is some- It has been prepared by the destructive 

times adulterated with chalk, this may be distillation of animal substances, and some 

detected by the addition of a little sulphu- others, in larg^ iron pots, with a fire in- 

lic add diluted with 8 or 10 times its creased by degrees to a strong red heat, 

weight of water, as this will form with the the aqueous hquor that first comes over 

magnesia a very soluble salt, while the being removed, that the salt might not be 

samhate of lime will remain undissolved; dissolved in it. Thus we had the taU of 

Calcined magnesia should dissolve in this harishom, salt of toot, essential salt of vi*- 

dilote acid without any effervescence. pers, &c. If the salt were dissolved in the 

The crystallized carbonate disadves in water, it was called spirit of the substance 

forty-eight times its weight of cold water; from which it was obtained. Thus, how- 

the common carbonate requires at least ever, it was much contaminated by a fetid 

ten times as much, and first forms a paste animal oil, from which it required to be 

with a small quantity of the fluid. subsequently purified, and is much belter 

Guyton Morveau has lately found the fabricated by mixing one part of muriate 

carbonate of magnesia native, near Castel- of ammonia and two -of caroonate of lime, 

la-lfonte, in a stone considered there as a both as dry as possible, and subliming in 

ehy very rich in alumina. It is amorphous, an earthen retort. 

as white as ceruse, and as compact as the Sir H. Davy has shown that its compo- 

hardest chalk ; does not sensibly adhere nent parts vary, according to the manner 

to the tongue ; and has no argillaceous of preparing it. The lower the tempera* 

amell. Its specific g^vity, when all the ture at which it is formed, the greater tiie 

bubblesof air it contiuns have escaped, is proportion of acid and water. Thus, if 

3.612. In the fire it lost 0.585 of its weight, formed at the temperature of 300^ it con- 

snd became sufBcientiy bard to scratch tains more than fifty per cent of alkali ; if 

Bohemian glass sfig^tly. On analysis it was at 60*^, not more than twenty per cent, 
found to contain magnesia 36.3, silex 14.3, * There are three or four definite com- 

catbonic acid 46, water 12, iron an inap- pounds of carbonic add and ammonia, 

preciable quantity. The 1st is the solid sub-carbonate of the 

Theeairbonate ofamrnomoy once Yolgaily s|lops. It conmits of SS Oirbonlc ««id« 'i9 
Vol. I. [5] 
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Ainmoiua, and 15 water; or probably of 3 vate gludae &om alununa, and vu oqr 

primes carbonic acid, 2 ammonia, and 2 of the means of his distinguishing that 

water; in all 14.76 for its equivalent. 2. earth, 

Hut M. Gay-Lussac has shown, that when Carbonic acid does not appear to be 
100 volumes of ammoniacal gas are mixed much disposed to unite with argillaceous 
with 50 of carbonic acid, the two gases earth. Most clays, however, afford a 
precipiute in a solid salt, which must con- small quantity of this acid by heat; and 
sist by weight of 56f acid +43 1 alkali, Fourcroy says, that the fat clays effervesce 
being in the ratio of a prime equivalent of with acids. The snowy white substance 
each. 3. When Uie pungent sub-carbo- resemblingchalk, and known by the name 
nate is exposed in powder to the air, it be- o£ lac lutut, is found to consist almost 
comes scentless by the evaporation of a wholly of alumina saturated with carbonic 
definite portion of its ammonia. It is then Acid. A saline substance, cohsisting of 
ft compound of about SS or 56 carbonic two six-aided p3rramids joined at one corn- 
acid, 21.5 ammonia, and 22,5 water. It may mon base, weighing five or six gnuns, and 
J)e represented by 2 primes of acid, 1 of of a taste somewhat resembling alum, was 
ammonia, and 2 of water, -■ 12. 4. Ano- produced by leaving an ounce phial of wa- 
ther compound, it has been supposed, may ter impregnated wim carbonic acid, and a 
be prepared by passing carbonic acid redundancy of alumina, expoaed to i^on- 
tiirough a solution of the sub-carbonate taneous evaporation for some months, 
till it be saturated. This, howeyer, may be Vauquelin has found, that carbonate of 
supposed to yield the same product as the zircone may be formed by evaporating 
last salt H. Gay-Lussac infers the neutral muriate of zircone, redissolvinf it in war 
carbonate to consist of equal volumes of ter, and precipitating by the alkaline csov 
the two ^ases, though they will not cUtect- bonates. He also adds, that it very readily 
ly combine in Uiese proportions. This combines so as to form a triple salt wiui 
would give 18.1 to 46.5 ; the veiy propor- either of the thiee alkaline carbonates, 
tions in the scentless nit. For 46.5 : 18.1 * Acii» (Cassic). The name given bv 
z:55i 21.42.* Proust to an acid found in cheese, to whica 

It is well known as a stimulant usually be ascribes their flavour, 

put into smelling-bottles, frequently witn Acin (Cstic). The name jg^ven by M. 

the addition of some odoriferous oil. Chevrem to a supposed peculiar principle 

Fourcroy has found, that an ammoniaco* of spermaceti, which he has lately found 

magnesian carbonate is formed on some to be the substance he has called Blarga» 

occasions. Thus, if carbonate of ammonia rine, combined with a fatty matter.* 

be decomposed by magnesia in tibe moist Acid (CHx.oniODic). See Acin (HZ' 

way, leaving these two substances in con- naioDic). 

tact with each other in a bottle closely Acid rCnuiBocABBonc). See Cbi«h 

stopped, a complete decomposition will Burs, and CHLOBocARBOVoirs Acin, 

not take pUce, but a portion of this trisalt Acin (Chloeoctabic). See Acid (Pan- 

will be formed. The same will take place, sic^. 

if a solution of carbonate of magnesia in Acid (Chbomic). This acid has been 

water, impregnated with carbonic acid, be examined principally by Vauquelin, who 

precipitated by pure ammonia; or if am- first discovered it, and by count Mussia 

moniaco-magnesian sulphate, nitrate, or Puschkin ; yet we are better acquainted 

muriate, be precipitated by carbonate of with it than with the metal that rorms its 

potash or of soda. basis. However, as the chromate of iron 

The properties of this triple salt are not bsta lately been found in abundance in the 

yet known, but it crystallizes differently department of Var,in France, and in some 

from the carbonate of either of itsbases^ other places, we may expect its proper- 

and has its own laws of solubility and de- ties to be more amply investigated, and 

composition. applied with advantage in the arts, aa the 

The carbonate ^f glucine has been ex- chromatesoflead and iron are of excellent 
amined by Vauquelin, and is, among the use in painting and enamelling, 
salts of that earth, that of which he has It was extracted from the red lead ore 
most accurately ascertained the proper- cf Siberia, by treating this ore wilh car- 
ties. It is in a white, dull, clotty powder, bonate of potash, and separating the al- 
never dry, but greasy, and soft to the feel, l^ali by means of a more powerful acid. 
It is not sweet, like the other salts of glu- In this state it is a red or orange-coloured 
cine, but insipid. It is very light, insolu- powder, of a peculiar roup^h metallic 
ble in water, perfectly unalterable by the taste, which is more sensible m it than in 
air, but very readily decomposed by fire, siny other metallic acid. If this powder 

A saturated solution of carbonate of am- be exposed to the action of light and heat» 

monia takes up a certain portion of this it loses its acidity, and is converted intp 

carbonate, ana forms wiUi it a triple salt, green oxide of chrome, givin^^ out pure 

This property enabled Vauquelin to sepa- osygengas. The chramic acid is the first 
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Aaft btt been firand to de-oxyMnate HfleV coittisBftgf of 3.5 c1m>iniuiii» . and 3.0 osy* 

ciaflj by the action of heat, and afibrd oxy- gen.* See Cmoxi w. 

gen gas by this simple opers/tion. It ap- It readily unites with alkalis, and is the 

pears that sereral ot its properties are ow- only acid that has the property of colouring 

m^ to the weak adhe»on ot a part at least its salti^ whence the name of chromic has 

of its oxygen. The green oxide of chrome been given it If two parts of the red lead 

cannot be brought back to the state of an ore of Siberia in fine powder be boiled 

aeid, unless its oxygen be restored by with one of an alkali saturated with car- 

tfeating it with some other acid* bonic acid, in forty parts of water, a car- 

The chromic acid is soluble in water, bonate of lead will be precipitated, and 
and crystallizes, by cooling and evaporar the chromate remain dissoW^ The so- 
tion, in loneish prisms of a ruby red. Its lutions are of a lemon colour, and afford 
tiste is acrid and styptic. Its specific gra- crystals of a somewhat deeper hue. Those 
rity is not exactly known ; but it always of chromate of ammonia are in yellow la- 
exceeds that of water. It powerfully red- minx, having the metallic lustre of gold, 
dens the tincture of turnsole. The chromate of baiytes is vejy little 

Its action on combustible substances is soluble, and that of Ume still less. They 

fittle known. If it be strongly heated are both of a pale yeUow, and when heat- 

with chancoal, it grows black, and passes ed give out oxygen gas, as do the aJkaline 

to the metallic state without melting. chromates. 

Of the acida^ the action of the muriatic If the chromic acid be mixed with filings 
OD it is the most remarkable. If this be of tin and the muriatic acid, it becomes at 
^stilled with the chromic acid, by a eentle first yellowish brown, and afterwards as- 
heat, it is reaitily converted into chlorine, somes a bluish green colour, which pre- 
It likewise hnparts to it by mixture the serves the same shade alter desiccation, 
property of dissolving gold ; in which the Ether alone ^ves it the same dark colour, 
chromic resembles the nitric acid. This With a solution of nitrate of mercury, it 
is owing to the weak adhesion of its ox^- rives a precipitate of a dark cinnabar co- 
gen, and it is the only one of the metaHic lour. With a solution of nitrate of nlver 
ModM that possesses this property. it gives a precipitate, which, the moment 

* The extraction of chromic acid from it is formed, appears of a beautiful carmine 

the French ore, is performed bj ignitinp^ colour, but becomes puxple by exposure 

it with its own woght of nitre m a cruci- to the light. This combination, exposed 

ble. The residue is linviated with water, to the heat of the blow-pipe. melts before 

which being then filtered, contains the the charcoal is inflamed, and assumes a 

chromate of potash. On pouring into this blackish and metallic appearance. If it be 

a Bttle nitric acid and muriate of barytes, then pulverized, the powder is still pur- 

an instantaneous precipitate of the chro- pie; but after the blue flame of the lamp 

mate of barytes takes place. After having is brought into contact with this powder» 

procured a certain quantity of this salt, it it assumes a g^en colour, and the silver 

most be put in its moist state into a cap- appears in globules disseminated through 

sole, ana dissolved in the smallest possible its sid>stance. 

c^iantity of weak nitric acid. The barytes With nitrate of copper it g^vesa chesnut 
is to be then precipitated by veiy duute red precipitate. Witti the solution of sul- 
solphuric acid, taking care not to add an phate of zinc, muriate of bismuth, muriate 
excess of it. When the liquid is found by of antimonj^, nitrate of nickel, and muriate 
trial to contain neither sumhurie acid nor ofplatina, it produces yellowish precipi- 
huytes, it must be filterecL It now eon- tates, when tne solutions do not contain 
aiits of water, with mtrie and chromic an excess of acid. With muriate of gold 
■aeids. The whole is to be evaporated to it produces a greenbh precipitate. 
^lynesB, conducting the heat at the end. When melted with borax, or glass, or 
so as not to endanger the decompontion acid of phosphorus, it communicates to it 
of the chromic acid, which will remain in a beautiful emerald green colour, 
the capsule under the form of a reddish If paper be impregnated with it, and ex- 
natter. It must be kept in a glass phial posed to the sun a few days, it acquires a 
well corked. j^en colour, which remains permanent 

Chromic acid, heated with a powerful in the dark. 

acM, becomea chromic oxide ; while the A slip of iron, or tin, put into its solu- 

ktter, heated with the hydrate of an alka- tion, imparts to it the same colour, 

li; becomes chromic acid. As the solution The aqueous solution of tannin produces 

of the oxide is g^en, and that of the acid a flocculent precipitate of a brown fawn 

yellow, these transmutations become very colour. 

reBisrkable to the eye. From Berzelius's Sulphurie acid, wben cold, produces no 

expeiiments on the combinations of the effect on it ; but when warm it makes it 

ehronuc acid with baiytes, and oxide of assume a bluish green colour. 

lead, its prime equivalent i^ems to be 6.5 ; Acin (Citkic). The juice of lemons. 
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or limeiy has all tiie charaetert of an acid aion of th€ mla, or other principlet, on 

f^ considenible streng^; but on account which its flavour peculiarly depends ; but 
of the mucilaginous matter with which it in chemical researches, where the acid it^ 
Id mixed, it is very soon altered by spon* self is required to be had in the utmost 
taneous decomposition. Various methods purity, a more elaborate process must be 
have been contrived to prevent this effect used. Boiling lemon-juice is to be satu- 
from taking place, in order that this whole- rated with powdered chalk, the weight of 
some and agreeable acid might be pre- which is to be noted, and the powder 
served for use in long voyages, or other must be stirred up from the bottom, or 
domestic occasions. The juice may be the vessel shaken from time to time. The 
kept in bottles under a thin stratum of oil, neutral saline compound is scarcely more 
which indeed prevents, or greatly retards, soluble in water than selenite; it there- 
its total decomposition; though the origi- fore falls to the bottom, while the muciU 
nal fresh taste soon gives place to one age remains suspended in the watery fluid* 
which is much less grateful. In the East ^ich must be decanted ofl*; the remain- 
Indies it is evaporated to the consbtence ing precipitate must then be washed with 
of a thick extract. If this operation be warm water until it comes off clear. To 
carefuify performed by a very gentle heat, the powder thus edulcorated, a quantity 
it is found to be very eHectual« When the of sulphuric acid, equal the chalk in 
juice is thus heated, the mucilage thickens, weight, and diluted with ten parts of wa^ 
and separates in the form of flocks, part of ter, must be added, and the mixture boU- 
Whlch subsides, and part rises to the sur- ed a few minutes. I'he sulphuric acid 
face : these must be taken out. The va- combines with the earth, and forms sul- 
pours which arise are not acid. If the phate of lime, which remains behind when 
evaporation be not carried so far as to de- the cold liquor is filtered, while the disen- 
prive the liquid of its fluidity, it may be gaged acid of lemons remains dissolved in 
Idn^ preserved in well closed bottles; in the fluid. This last must be evaporated 
which, after some weeks' standing, a far- to the consistence of a thin sirup, which 
ther portion of mucilage is separated, yields the pure citric acid in little needle- 
without any perceptible change in the like crystals. It is necessary that the sul- 
acid. phuric acid should be rather in excess^ 

Of all the methods for preserving le- oecause the presence of a small quantity of 
mon-juice, that of concentrating it by frost lime will prevent the crystalUzatiun. This 
appears to be the best, though in the excess is allowed for above, 
warmer climates it cannot conveniently be M. Dize, a skilful apothecary in Paris, 
practised. Lemon-juice, exposed to the who has repeated this process of Scheele . 
air, in a temperature between, 50^ and on a very extensive scale, asserts, that an 
60^, deposites in a few hours a white semi- excess of sulphuric, acid is necessary, not 
transparent mucilaginous matter, which only to obtain the citric acid pure, but to 
leaves the fluid, after decantation and fil- destroy the whole of the mucilage, part of 
tration, much less alterable than before. w;hich would otherwise remain, and occa- 
This mucilage is not of a gummy nature, sion its spoiling. It is not certun, how^ 
but resembles the gluten of wheat in its ever, but the sulphuric acid may act on 
properties: it is not soluble in water when the citric itself, and by decomposing it, 
dried. More mucilage is separated from produce the charcoal that M. Dize asr 
lemon-juice by standing in closed vessels, cribes to the decomposition of mucilage ; 
If this depu|:«ted lemon-juice be exposed and if so, the smaller the excess of sulphur 
to a degree of cold of about seven or eight ric acid the better. He also adds, that to 
degrees below the freezing point, the have it perfectly pure it must be repeated- 
aqueous part will freeze, and the ice may ly crystallized, and thus it forms very large 
be taken away as it forms ; and if the pro- and accurately defined crystals in rhom- 
cess be' continued until the ice begins to boidal prisms, the sides of which are in- 
exhibit signs of acidity, the remaining clined m angles of 60^ and 120^, termina- 
acid will be found to be reduced to about ted at each end by tetraedral summits^ 
one-eig[hth of its original quantity, at the which intercept the solid angles. These* 
same time that its acidity will be eight however, will not be obtained when opc- 
times as intense, as is proved by its re- rating on smaU quantities^ 
quiring eight times the quantity of alkali Its taste is extremely sharp, so as to apt 
to saturate an equal portion of^ it. This pear caustic. Distilled in a retort, part 
concentrated acid may be kept for use, or, rises without being decomposed ; it ap- 
if preferred, it may be made into a dry le- pears to give out a portion of vinegar; it 
monade, by adding six times its weight of then evolves carbomc acid gas, and a little 
fine loaf sugar in powder. carburetted hydrogen; and a light coal re- 

The above processes may be used when mains. It is among the vegetable acids 

the acid of lemons is wanted for domestic the one which most powerfully resists de* 

purposes, because they leave it in posses- composition by fire. 
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fo a diy and wann'ur it seemito eflo* Its eonibinttion with the oCher esrOit 
; but it absorbs moisture when the has not been much examined; and its ao 
sir is damp» and at length loses its crystal* tion upon metals h»B been little studied, 
line form. A hundred parts of this acid Scheele however found, that it did not 
are soluble in seventy*five of water at precipitate the nitric solutions of metah^. 
GO^, according to Yauquelin. Though it as the malic acid does, 
ii less alterable than most other solutions \n the citrates are decomposed by the 
of ve^table acids, it will undergo decom- powerful acids, which do not form a pic- 
poution when long kept. Fourcroy thinks ctpitate with them, as with the oxalates 
It probable that it is converted into acetic and tartrates. The oxalic and tartaric 
aeid before its final decomposition. acids decompose them, and form crystal- 
It is not altered by any combustible sub- lized or insoluble precipitates in their so- 
stance ; charcoal alone appears to be capa- lutions. All afford traces of acetic acid* 
ble of whitening it. The most powenul or a product of the same nature, on beings 
acids decompose it less easily than they exposed to distillation : this character 
do other vegetable acids ; but the sulphu- exists particularly in the metallic citrates, 
lie evidently converts it into acetic acid. Placed on burning coals they melt, swell 
The lutric acid likewise, according to up, emit an empyreumatic smdl of acetic 
lyairctoy and Yauquelin, if employed in acid, and leave a light coal. All of them, 
hrge quantity, and heated on it a long if dissolved in water, and lefHEo stand for 
time, converts the grater part of it into a time^ undergo decomposition, deposite a 
acetic acid, and a small portion into oxalic, flocculent mucus which grows black, and 
Scheele indeed could not effect this ; but leave their bases combined with carbonic 
Westrumb supposes that it was owing to acid, one of the products of the decompo- 
his having used too much nitric acid ; tor sition. Before they are completely de- 
on treating 60 grains of citric acid with composed, they appear to pass to the 
300 of nitric he obtained 30 grains of oxalic state of acetates. 

acid ; with 300 rrains of nitric acid he got The affinities of the citric acid are ar* 

15 ; and with 600 grains no vestige of oxa^ ranged by Yauquelin in tiie following or- 

Uc acid appeared. der : barytes, lime, potash, soda, strontian. 

If a solution of barytes be added gradu- ma^esia, ammonia, alumina. Those for 

aUy to a solution of citric acid, a flocculent zircone, giucine, and the metallic oxides^ 

precipitate is formed, soluble by agitation, are not ascertained. 

till toe whole of the acid is saturated. The citric acid is found in many fruits 

This salt at first falls down in powder, and united with the malic acid ; which see for 

then collects in silky tufts, and a kind of the process of separating them in tiiis 

very beautiful and shining silvery bushes, case. 

It requires a large quantity of water to * From the compootion of the citrate of 

dissolve it. lead, as determined by Berzelius, it ap- 

The citrate of lime has been mentioned pears that dry citric acid has for its prime 

already in treating of the mode of purify- equivalent 7.368^ compared to yellov 

Ing the acid. onde of lead 14, and oxyg^en 1.0. The 

The citrate of potash is very soluble and crystals, according to the same accurate 

dd^uescent. chemist, consist of 79 real acid, and 21 

The citrate of soda has a dull saline water, in 100 parts. This would make 

taste; dissolves in less than twice its theequivalent of the crystallized acid 9.3. 

weight of water ; ciystallizes in six-sided Its ultimate constituents are, by the analy- 

prisms with flat summits ; effloresces ns of 

slightly, but does not fidl to powder ; Hydrog. Carbon. Ozyg. 
bolls up, swells, and is reduced to a coal Gay-Lussac and ? ^ <39n-i-<)<t flii-i-<o fi«o 
on the fire. Lime-water decomposes it, Thenard, 5 ^•***^"+»***-<»^*+^^-»^^ 
but does not render the solution turbid, Berzelius, 3.8004-41.369-1-54.831 
notwithstan<&ig the little solubility of ci- 
trate of lime. Citric acid being more costly thsn tar* 

Citrate of ammonia is very soluble; does taric, may be occasionally adulterated 

|Mt crystallize unless its solution be g^reat- with it. This fraud is discovered, by add* 

ly concentrated; and forms elongated ing slowly to the add dissolved in water a 

yrisms. solution of sob-carbonate of potash, which 

Citrate of mi^esiadoes not crystallize, will give a white pulverulent precipitate 

When its solution had been bcnled down, of tartar, if the citric be contaminateawitiK 

sad it had stood some days, on being the tartaric acid. When one part of the 

dightly shaken itfiixed in one white opaque citric acid is dissolved in 19 of water, the 

mass, which remained soft, separatmg solution may be used as a substitute for 
fioiB the sides of the vessel, contracting lemon-juice. If before solution the ciys- 

ils dimensions, and rising in the middle tals be triturated with a littie sugar and a 

like a kvod of mushrocsn. few drops of the oil of lemons, the resen- 
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blance to the nstive jiuee wiB be eoHl- ftpfj&edto^tfiesltmftinBtaiitlf^florgfaiiizes 
plete. It is an antidote i^nst sea scurvy; it, and prodnces Teiy painftil wounds. 
bttt the admixture of mucilage and other When potassium is introduced into it, it 
Tegetable matter in the recent irait of tike acts with intense energy* and produces 
lemon, has been supposed to reader it hydrogen gas and a neutral' sah; when 
prefeiable to the pure acid of the dm- lime is made to act upon it, there is A vio- 
mist.* lent heat excited, water is fbrmed, and 
Acid (Chlobic). See Aeni (MvaiATic.) the same substance as fluor spar is pro- 
* Acid (CeLUXBio). The experiments duced. With water in a certain proper- 
of Mr. Hatchett have proved, that a pecu- tion, its dennty increa les to 1.25. When 
liar mineral from MassachusetUi, deposited it is dropped into water, a hissing noise is 
in the British Museum, consisted of one produced with modi heat, and an acid 
part of oxide erf* iron, and somewhat more fluid not disagreeable to the taste is form- 
than three parts of a white coloured sub- ed if the water be in s;jfficient quantity. It 
stance, possessing the properties of an instantly corrodes and dissolves glass, 
acid. Its basis was metallic. Hence he It appears extremely probable, from all 
named this >' '.olumbium, and the acid the the fiicts known respecting the fluoric 
Columbia Dr« Wollaston, by very exact combinations, that fluor spar contains a 
analytical compsxisons, proved, that the peculiar acid matter; and that this acid 
acid of Mr. Hatchett, was the oxide pf the matter is united to lime in the spar, seems 
metal lately discovered.in Sweden by Mr. evident from the dircumstance, that gyp- 
Bkeberg, in the mineral yttrocantalite, and sum or sulphate of lime is the residum of 
thence called tantalum. Dr. WoUaston's the distillation of fluor spar and sulphuric 
method of separating the acid from the- acid. The results of experiments on fluor 
minend is peculiarly elegant. One part spar have been diflerently stated by chem- 
of tantalite, five parts of carbonate of pot- ists. Sir H. Davy states, that 100 fluor 
ash, and two parts of borax, are fused to- spar yield 175.3 sulphate of lime; whence 
Ipather in a platina crucible. The mass, we deduce the prime equivalent of fluoric 
a^r being softened in water, is acted on add to be 1.3260, tb lime, 3.56, and oxygen 
by muriatic add. The iron and manga- 1.00. Prom fluate of potash the equiva-' 
nese dissolve, while the columbic acid re- lent comes out for the acid, » 1.2495^ 
mains at the bottom. It is in the form of potash being reckoned 5.95. Berzelius in ' 
a white powder, which is insoluble in m« his last series of experiments gives from 
trie and sulphuric acids, but partially in fluate of lime, 1.374 for the equivalent of 
muriatic. It forms with barytes an insolu- fluoric acid. The dense fluid obtained in 
ble salt, of which the proportions, accord- silver vessels, may be regarded as hydro- 
ing to Berzelius, are 24.4 acid, and 9.75 fluoric acid; and, supposing att the water in' 
batytcs. By oxidizing a portion of the re- oil of vitriol transferred to it, would con- 
trived tantalum or columbium, Berzeliusr sist of 1.326 or 1.374 acid,4- 1.125 water;' 
infers the composition of the acid to be which is a prime of each. 
100 metal and 5.485 oxygen. Dr. Thomson, in his System of Chemistry* 
AciB (Ctamc). See Acid (Prussic). flfth edition, vol. i. p. 203, deduces the 
Acin (Fluomc). The fusible spar which equivalent of fluoric acid from the decom- 
is generally distinguished by the name of position of fluate of lime by sulphuric acid, ' 
Derbyshire spar, consists of calcareous to be 1.0095; »id, from the lowness of 
«iurth in combination with the acid at pre- this number, he afterwards endeavours to' 
0^nt under our consideration. If the pure prove that fluoric acid cannot be a com*' 
Aiior, or spar, be placed in a retort of lead pound of oxygen with a base. Now 
cr silvei^ with a receiver of the same me- taking his own data of 100 parts of fluor 
tal adapted, and its weight of sulphuric spar yieldihj^, according to Sir H. Davy's 
acid be then poured upon it, the fluoric latest experiments, 175.2 sulphate of lime; 
aeid will be disengaged by the application and admitting that these contain 73.582 of 
of a moderate heat. This acid gas readily lime; leaving consequently 26.418 for the 
eombines with water; for which purpose proportion of acid in 100 of fluor spar, we 
it is necessary that the receiver should shafi find 1.3015 to be the equivalent or 
]ffevieusly be half filled with that fluid. atom of fluoric acid. For 73.582 : 3.625 t 
*Ifthereceiverbe cooled with ice, and S6.418: 1.3015, taking his own nimiber 
HO water put in it, then the condensed 3.625 for the atom of lime. Hence the 
neid is an mtensely active liquid, first pro- whole difiiculties stated by him in the fol- 
cured by M. Ctey-Luasac. The best account lowing passive, page 206, disappear :— -<* If 
of i^ however, has been g^ven by Sir H. we suppose fluate of lime to be a corn- 
Davy. It has the appearance of sulphuric pound m fluoric acid and lime, its compo-* 
add) but is much more volatile, and sends sition will be. Fluoric acid, 1.0095. 
off white fumes when exposed to air. Its Lime. 3.625 
i^>ecific gravity is only 1.0609. It must be From this we. see that the weight of an 
exaBUBCO with great cautiooy for when integrant particle of fluoric acid mutt be 
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2.0095. iftt be supposed a oompwkl of it bat Item pioved la 017% __ 
one atom of oxygen, and one atom of an reaeardies on the ammoniacal aaks, in* 
unknown inflammable basia^ then as the aerted in the tenth volume of the Annab 
weight €i an atom of oxygen is l, the of Philosophy, that the sulphate and ni- 
weight of an atom of the inflammable base tmte of ammonia, in the driest state to 
can be only 0.0095, which is only the which they can be brought by heat, short 
thirteenth pa^j; of the weight of an atom of their decomposition, contain one atom 
of hydrogen. On that supposition, fluoric or prime eqjuiTalent of water, which is in- 
acid would be composed of deed essential to their veiy existence, and 
Inflammable basis^ 1.00 which water cannot be separated by heat 
Oxygen, 105.67. alone. Ifcoacentratedoilof vitiiolbe sa- 

So Fery light a body, being contmy to turated with dry ammoniacal gas^ a solid 

an aaalogy^ cannot be admitted to exist salt will be obtained, from which heat 

without stronger proofs than have hitherto alone will not separate tiie proportion of 

been adduced. On the other hand, if water it contains, and whicn amounts to 

fluor spar be in reality a fluoride of cald- 13.6 percent. A stronger heat will meiely 

^im, then ita composition will be» separate a portion of the ammonia froai 

Fluorine, 2.0095 the acid, or volatilize both. Inthefiinner 

Calcium, 2.625 case the acid retains its atom of water. 

So that the weight of an atom of fluorine Hence we see, that no inference whateva 

would be 2,0095^ or almost exactly twice can be drawn from the ammoniacal axsh 

&e weight of an atom of oxygen. This is bkiation with liquid fluoric acid, to nega* 

surely a much more probable supposition tive the probability that it may contiSn. 

than the former." from the mode of its extraction, combined 

It is not possible to find a more instrac- water, like the sulphuric and nitric adds, 

tiveexample than the one now afforded by The inferences fi^ the analogous ao- 

this systematic chemist, of the danger of tions of potassium on the muriate and fluate 

prosecuting, on slippery grounds, hy- of ammonia, are idl liable to the same 

pothetical analogies. The kCom of fluoric fidlacy. If the combined water of the 

add, when righUycomputed^th his own fluoric add pass into the salt, aa with 

data, is not 1.0095, but 1.3015, and hence sulphuric acid it undoubtedly does, then 

none of his consequences need be consi- hydrogen and fluate of jpotash ought to 

dered. It may consist of 1 of oxygen result, from the joint actions of potassium 

combined with 0.3015 of an unknown rad- and the Aydra-flooric acid, 
ical ; or there may, frv aught we know. The chocolate powder which is evolved 

be a substance andogous to chlorine and ftt the posttive pole, and the hydrogen at 

iodine, to be called therefore fluorine, the negative, when liquid fluonc acid was 

whose prime equivalent will be 2.3015. subjected b]^ Sir H. Dav^ to ^e voltaie 

From tne mode in which liquid fluoric power, can justify no decisive opinion on 

acid is produced viz. from a mixture of this intricate research. The mere coating 

floor spar, and oil ofvitriol, it may obvious* of the platinum wire may as well be k- 

ly contsio water, and may consist, as we gardedasthe fluate of platinum, as a fluor- 

haveseen, probably of a prime or atom of ide. Nor does the decomposition of the 

real add, and an atom m water. Hence fluates of silver and mercury, when heated 

the phenomena occasioned bpraddiiur pot- in glass vessels with chlorine, seem to 

ssnum to it, present nothmg different prove any thin^ whatever. The oxygen 

from those exnibited by the same metal evolved, is obviously separated frt>m the 

added to concentrated hydro-nitric or oxides ofulveror mercuiy when acted oft 

hydro-sulphuric acid. Sir Q. Davy indeed by^ chlorine ; and the dry fluoric acid 

has been induced in lus last researches to unites to the silica of the glass, forming 

infer, frrom the action of ammoniacal ^ silicated fluoric g^as, or fluo-silicic acid, 
on the liquid fluoric acid, that it contains In thus showing the inconclusiveness of 

no water. Dr. I'homson's four different arguments. 

On thb subject Dr. Thomson has the to prove that fluoric acid is a compound of 

tuSkjiwmg aphorism : '* When any acid an unknown radical, fluoriney with hydro- 

that contains water is combined m this gen, and not of an unknown radical, which 

manner with ammoniacal gas, if we heat might be termed fluor, with oxygen ; one 

the salt formed, water is always disensag- cannot help, however, expressing a high 

cd. Thus sulphuric acid, or nitric add, or admiration of Sir H. Davy's experimental 

phosphorous add, when saturated with researches on fluorie acid, which were 

annnoniacal gas and heated, give out published in the second part ofthePhil' 

ahsays abundance of water. But fluate of osophical Transactions for 1813. He did 

anunoniSy when thus treated, g^ave out all which the earMliVij^ resources of science 

no water. Hence we have no evidence could enable genius and judgment to ac- 

that fluoric acid contains any water.'* complish. The mvstery in which the 

The w]M>le of Uus reasoning is visionary, subject obviously and confessedly remainsi, 



ACa ACI 

mtiit be removed by fttttiierinyesligilions» oeeurred in execatin^ the pMceis. The 
and not by analogical assumptions. These, liquid fluoric acid immediately destroys 
indeed, by giving resting pointa to the glass, and all animal and vegetable sub- 
imagination, of which it becomes found, stances ; it acts on all bodies contain- 
powerfully tend to obstruct the advance- ing metallic oxides ; and I know of no:sub- 
ment of truth. stances which are not rapidly dissolved 

The principal reason for considering or decomposed by it, except metals, char- 
fluoric acid as a compound of fluorine wim coal, phosphorus, sulphur, and certain 
hydrogen, seems on the whole to be^ die combinations of chlorine. I attempted to 
anaiogtf of chlorine. But the analogy is in- make tubes of sulphur, of muriates of lead 
complete. Certainly it is consonant to the and of copper containingmetallic\rires, by 
true logic of chemical science to regard which it might be electrized, but with- 
chlorine as a simple body, since every at- out success. I succeeded, however, in bor- 
tempt to resolve it into simpler forms of ing a piece of horn silver in such a man- 
matter has failed. But fluorine has not ner that I was M& to cement a platina 
been exhibited in an insulated state like wire into it by means of a spirit lamp ; and 
chlorine; and here therefwe the analogy by inverting this in a trav of platina, filled 
does not hold. witib liquid fluoric acid, I contrived to 

With the view ofseparating its hydro- submit the fluid to the ae^encjr of elec- 
gen, Sir H. Davy apphedthe power of the tricity in such a manner, that, m succes- 
l^reat voltaic batteries of the rojral Institu- sive experiments, it was possible to coi- 
tion to the liquid fluoric acid. ** In this lect any elastic fluid that might be pro- 
case, g^ appeared to be produced from duced Operating in this way with a 
both the negative and positive surfaces ; very weak voltaic power, and keeping 
but it was probably only the undecom- the apparatus cool oy a freezinp^ mixture 
pounded acid rendered gaseous, which I ascertained that the platina wire at the 
was evolved at the positive suriace ; for positive pole rapidly corroded, and be- 
during the operation the fluid became came covered with a chocolate powder; 
very hot, and speedly diminished." "In gaseous matter separated at the negative 
the course of these investigations I made pole, which I could never obtain in suffi- 
s»everal attempts to detach hydrogen from cient quantities to analyze with accuracy, 
the liquid fluoric acid, by the agency of but it inflamed like hydrogen. No other 
oxygen and chlorine. It was not decom- inflammable matter was produced when 

Sosed when passed through a platina tube tiie acid was pure.'' We beg to refer the 

eated red hot with chlonne, nor by being reader to the Philosophical Transactions 

distilled from salts containing abundance for 1813 and 1814 ; or the 42d and 43d 

of oxvgen, or those containing abundance vols, of Tilloch's Magazine, where he wiH 

of chlorine." By the strict rules of chem- see philosophical sagacity and experimen- 

ical logic, therefore, fluoric acid ought to tal skill in their utmost variety and vigour, 

be regarded as a simple bodjr, for we have struggling with the most mysterious and 

no evidence of its ever having been de- intractable po:wers of matter, 

composed ; and nothing but analogy with If instead of being distilled in metallic 

the other acid bodies has given rise to the vessels, the mixture of flupr spar and oil 

assumption of its being a compound. of vitriol be distilled in glass vessels, littie 

There is no difficulty in imagining a of the corrosive liquid will be obtuned; 

radical to exist, whose saturating powers but the glass will be acted upon, and>a 

are exactly one-third of those of hydrogen; peculiar gaseous substance will be pro- 

for 0.375 is precisely tiirice 0.125, the duced, which must be collected over mer- 

weight of the prime equivalent of hydro- cury. The best mode of procuring this 

gen; andone-half of 0.750, the equivalent gaseous body is to mix the fluor spar with 

of carbon. Those who are allured by the pounded glass or quartz; and in this case, 

harmony of numbers, might possibly con- the glass retort may be preserved from 

sider these examples of accordance, as of corrosion, and the gas obtained in greater 

some value in the discussion. quantities. This gfas, which is called sili- 

The marvellous activity of fluoric acid cated fluoric gas, is possessed of very ex- 

inay be inferred from the following re- traordinary properties, 

marks of Sir H. Davy, from which also It is veiy heavy ; 100 cubic inches of it 

niay be estimated in some measure the weigh 110.77 gr. and hence its sp. gr. is 

prodigious difficulty attending refined in- to that of air, as 3.632 is to 1.000. It is 

vestig^tions on this extraoidinary sub- about 48 times denser than hydrogpen. 

stance. When brought into contact with water, it 

« I undertook the experiment of elec- instantly deposites a white gelatinous sub- 

trizing pure liquid fluoric acid with con- stance, which is hydrate of silica ; it pro- 

siderable interest, as it seemed to offer the duces white fumes when suff*ered to pass 

most probable method of ascertaining its into the atmosphere. It is not affected by 

x:eftl nature ; but considerable difficultiea any of the common combustible bodies; 
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Iratwbenpotaafliam is ctnNiglf beited in the i»odiiction of water; forwhUekeuv 

it, it ukes fire aad bums with a deep red bonizes them, or evolves caibon, they may 

]^t ; the gas is i^sorbed, and a iawn-co- be touched without any risk of burning. 

Joured substance is formed, which yields Exposed to a hi{[h temperature, it is not 

sikali to water with slight effervescence, decomposed ; it is condensed by cold 

and contains a combustible body. The without changing its form. When it is put 

wsshings afford potash and a sidt, from in contact with oxygen, or air, either at a 

which the strong acid fluid previously de- high or low temperature, it experiences 

scnt>ed, may be separated by sulphuric no change, except seizing, at ordinaiy 

acid. temperatures, the moisture which these 

The |pas fcMrmed by the action of liquid gases contein. It becomes in consequence 

soipliunc acid on a mixture containinjg a liquid which emits extremely dense va- 

filica and fluor spar, the silicated fluoric pours. It operates in the same way with 

gu orfluo-silicic acid, ma^ be regudedas all the gases which contain hygrometric 

a compound of fluoric acid and silica, ft water. However little they may contain, 

sfibrds, when decomposed by solution of it occasions in them very perceptible va- 

smmonia, 61.4 per cent of sjfica; and pours. It may kence be employed widi ad- 

hence was at first supposed by Sir H. Da* vantage to show whether or not a gas con* 

vy to conaist of two prime proportions of tains moisture. 

acid •• 2.652 and one of silica •» 4.056, the No combustible body, simple or com- 

sum of which numbers may represent its pound, attacks fluoboric gas, if we except 

equivalent •• 67'18. One volume of itco» the alkaline metals. Potassium and sodi- 

denses two volumes of ammonia, and they om with the aid of heat, bum in this gas, 

Ibrm together a peculiar saline substance almost as brilliantly as in oxygen. Boron 

which is decomposed by water. The com- and fluate of potash, are the products of 

position of this salt is easily reconcded to this decomposition. It might hence be in- 

Ihe numbers given as representing silica ferred that the metal seizes the oxygen of 

aad fluoric acid, on the supposition that it the boracic acid, sets the boron at liberty, 

^eontaias 1 prime of ammonia to 1 of the and is itself oxidized and combined witih 

fluosilicie gas } for 200 cubic inches of am* the fluoric acid. According to Sir H. Da« 

moma weigh 36. 2 g^. and 100 of the acid vy's views, the fluoboric gas being a com- 

eaa 110.77. Now 36.2 : 2.13 :: 110.77 : pound of fluorine and boron, the potassium 

8.52. unites to the former, giving rise to the 

Dr. Johji Davy obtuned, by exposing fluorideof potassium, while the boron re- 

this gas to the action of water,.|.^^y^ of its mains disengaged, 

weight of silica; and from the action of Fluoboric gas is veiy soluble in water, 

water of ammonia he separated «\* of its I>p. John Davy says, water can combine 

weight. Hence 100 cubic inches consist J^»*^ ^^ *™«» »*» ,?^n volume, or twice 

by weMt of 68 silica and 42 of unknown "*» ''«**^* »^ ^*»« ordinary temperature and 

fluoric matter, the gas which holds the !>«»«'« ?fth« »n:-^ The liquid has a spe- 

nTica in solution. Sir H. Davy, however, ?^^ gravity of 1.770. If a bottle contain- 

eonceives that this gas is a compound of i?ff this gw be uncorked under water, the 

Ac basis of sifica, or silicon, with^uorine. ^fi^^ wfll rush m and fill it with explosive 

the supposed basis of fluoric acid. violence. Water saturated with this ns is 

iniiisteadofgtassor8ilica,thefluor8par topid, fummr and very causUc. Byhcat^ 

be mixed with dry vitreous boradc acid, »^"* one-fifth of the absorbed gas may be 

and distilled in a glass vessel with sulphu- ^^peHed ; but it is impossible to abstract 

ric add, the proportions being one part ^^^' ^* ^«" rcsemWes concentrated sul- 

boracic acid, two fluor spar, and twelve P*»uric acid, and boUs at a temperature 

oa of vitriol, the gaseous substance formed considerably above 212» It afterwards 

is of a different kind, and is called the fluo- condenses altogether, in atria, although it 

boric gas. 100 cubic inches of it weigh contains still a very large quantity of gas. 

73.5 gr. according to Sir II. Davy, which ^^"JJ'*? ^***» *^« bases, forming salts, call- 

nakes its density to that of air as 2.41 is to «d fluoborates, none of which has been 

LOO; but M. Thenard, from Dr. John *?P*I^ *° any use. llie most important 

Davy, states its density to that of air as ?^'" ^^ described under their respective 

2.371 to 1.000. It is colourless; its smeU ^^^^' 

is jranp:eiit, and resembles that of muriatic The 2d part of the Phil. Transactions 

and; It cannot be breathed without suf- for 1812, contains an excellent paper by 

ibeation ; it extinguishes combustion ; and Dr. John Davy on fluosilicie and fluoboric 

reddens strongly the tincture of turnsole, gases, and the combinations of the latter 

Ithasnomann^rof action on glass; but a with ammoniacal gas. When united in 

vcTy powerful one on vegetaUe and ani- eaual volumes, a pulverulent salt is form- 

dial ma*. ^3r : ft attacks them with as much ea ; a second volume of ammonia, howev- 

force as concentrated sulphuric acid, and er, gives a liquid compound ; and a third 

appears to operate on these bodies by of ammonia, wliich is the limit of combi- 
VoL. I. [ 6 ] 
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nation* affords still a fiquid; botii of them vith ei&orescent white spots, and partly 
curious on many accounts. *<They are," covered with the common white crust, be- 
says he, <* the first salts that have been ob- ing exposed five days to the gas at a heat 
served liquid at the common temperature of about 68^ F. was reduced from 103 
of the atmosphere. And they are addition- grains to 91, and rendered white through- 
al facts in support of the doctrine of defi- out. Some parts of it were rendered fria- 
nite proportions, and of the relation of vol- ble. White Carrara marble in twenty four 
umes." The fiuosilicic acid also unites to hours, at 77^ ^ lost l-30th of its weight, but 
bases forming fluosilicates. tiie shining surface of its crystallized tex- 

If we regard fluoric acid as capable of ture was distinguishable. Black marble 
combining, like the sulphuric, nitric, and was not aiTected, either in weight or co- 
carbonic acids, with the oxidized bases, lour, and agate was not attacked. Trans- 
the weight of its prime equivalent is 1.375; parent foliated gypsum fell into white 
whence all its neutral compounds may be powder on its sumce, in a few hours ; but 
inferred ; but if we suppose that it is nuo- this powder was not soluble in dilute ni^ 
rine alone which unites to the metallic trie acid,— so that the ftuoric acid had not 
bases, then the prime of dxygen must be destroyed the combination of its princi- 
subtracted from them and added to it9 pies ; but deprived it of its water of ciys- 
weight, which will make it 3.375. This is tallization. A striated zeolite, weighing^ 
exactiy like a man taking a piece of money 102 grains, was rendered friable on its sur- 
out of the one pocket, and putting it in face in for^-eight hours, and weighed only 
the other. All the proportions experimen- 85^ grains. On being immersed in water* 
tally associated with the compound, re- and uien dried, it gained 2^ grains, but 
main essentially the same.* ^ did not recover its lustre. Barj'tesofafi- 

From the remarkable property fluoric brous texture remained unchanged. A thiis 
acid possesses of corrodmg glass, it has plate of Venetian talc, weighing 124 gr. 
been employed for etching on it, both in was reduced to 81 grains m forty-eight 
the gaseous state and combined with wa- hours, and had fallen into a soft powder* 
ter ; and an ingenious apparatus for this which floated on water. M. Kortum pour- 
purpose is given bv Hr. Richard Knight, ed water on the residuum in the appara- 
m the Philosophical Magazine, voLxTiup. tus, and the next day the sides were in- 
357. crusted with small crystalline glittering 

M. Kortum, of Warsaw, having found flakes, adhering in detached masses, which 
that some pieces ofglass were more easily could not be washed ofl* with dilute ni- 
acted upon by it than others, tried its ef- trous acid. 

feet on various stones. Rock crystal, rubyr Of the combinations of this acid with 
sapphire, lux sapphire, emerald, oriental most of the bases little is known, 
garnet, amethyst, chrysolite, aventurine, The native fluate of lime, the fluor spar 
girasol, a Saxon topaz, a Brazilian topaz already mentioned, is the most common, 
burnt, and an opal, being exposed to the It is rendered phosphorescent by heat, but 
^uoric gas at a temperature of 122^ F. this property gradually g^es on, and can- 
was not acted upon. Diamond exposed not be produced a second time. \¥ith a 
to the vapour on a common German stove strong heat it decre]>itates. At a heat of 
for four days, was unaffected. Of polished 130^ of Wedgwood, it enters intofuaon 
granite, neither the quarts nor mica ap- in a clay crucible. It is not acted upon by 
peared to be attacked, but the feldspar the air, and is insoluble in water. Concen- 
was rendered opaque and muddy, and co- trated sulphuric acid deprives it of the flu* 
vered with a white powder. Chi^'soprase, oric acid with effervescence, at the com- 
an opal from Hungary, onyx, a camelian mon temperature, but heat promotes its 
irom Persia, agate, chalcedony, g^en Si- action. Besides its use for obtaining this 
berian jasper, and common flint, were acid, it is much employed in chimney or- 
elched by it in twenty-four hours ; the naments, and as a nux for some ores and 
chrysoprase near half a line deep, the stones. 

onyx pretty deeply, the opal with the The fluoric acid takes barytes from the 
finest and most regular strokes, and all nitric and muriatic, and forms a salt very 
the rest more or less. irregularly. The un- littie soluble, that eflioresces in the air. 
covered part of the brown flmt had be- With magnesia, it precipitates, accord- 
come white, but was still compact : water, ing to Scheele, in a gelatinous mass. But 
alcohol, and other liquids, rendered the Berg^ann says, that a pail remains in so- 
whiteness invisible, but as soon as the flint lution, and by spontaneous evaporation, 
became dry, it appeared again. The same shoots on the aides of the vessel into crys^ 
effect was produced on camelian, and on talline threads, resembling a transparent 
a dark brown jasper, if the operation of mass. The bottom of the vessel affords al- 
the acid were stopped, as soon as it had so crystals in hexagonal prisms, ending in 
whitened the part exposed, without de- a low pyramid of three rhombs. He aads^ 
stroying its texture. A piece of black flint, that no acid decomposes it in the moist 
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vsj, and that it is unalterable hj the moit t^ned from the ants, either by umple dii- 

nolent fire. tiUation, or by infiision of themin ooiling 

The fiuate of potash is not crystalliza- water, and subsequent distillation of as 

ble ; and if it be evaporated to dryness, it much of the water as can be brought over 

soon deliquesces. Its taste is somewhat without burning the residue. After this it 

acrid and saline. It melts with a strong may be purified by repeated rectifications^ 

heat, is afterward caustic, and attracts or by boiting to separate the impurities; or 

moisture. after rectification it may be concentrated 

This fiuate, as well as those of soda and by frost, 
ammonia, are commonly obtained, as Four- * This acid has a very sour taste, and 
croy conceives, in the state of triple salts, continues liquid even at very low temper- 
being combined with siliceous earth. atures. Its specific gravity is 1.1168 at 68^, 

The fiuate of soda afibrds small crystals which is much denser than acetic acid ever 

m cubes and parallelograms, of a bitterish is. Berzelius finds, that ^e formiate of 

and astringent taste, decrepitating on bum- lead consists of 4.696 acid, and 14 oxide 

ing coals, and melting into semitrapsparent of lead ; and that the ultimate constituents 

globules with the blowpipe, without losing of the dry acid are hydrogen 2.84 + car- 

their acid. It is not deliquescent, and di^ bon 32.40 + oxygen 64.70 — 100.* 

ficuhly soluble. The concentrated acids We have been mformed, that it has beeil 

disengage its acid with effervesence- employed among quacks, as a wonderful 

The fiuate of ammonia may be prepared remedy for the toothach, by applyinj^ it to 

by adding carbonate of ammonia to diluted the tooth with the points of the forefinger 

fiaoric acid in a leaden vessel, observing, and thumb. 

titat there is a small excess of acid. This is * Acid (Fwgic). The expressed juice 

a very delicate test of lime. of the bolehu jugUmdia^ boleiua paeudo4gm^ 

FourcroY informs us, that ammonia and ariua, the phaUtu impuekcui, meruUut C€m* 

magnena rorm a triple salt with the fiuoric thareUtu^ or the petixa nigra, being boiled 

acid. to coag^ulate the albumen, then filtered, 

Scheele observed, that the fluor acid evaporated to the connstence of an ex* 

muted with alumina into a salt that could tract, and acted on by pure alcohol, leaves 

not be crystallized, but assumed a gela- a substance which mis been called by 

tinous form. Fourcroy adds, that the solu- Braconnot Fvngic Add, Re dissolves that 

lion is idways acid, astringent, decompo- residue in water, added solution of acetate 

sable and precipitable by all the earthy of lead, whence resulted ftmgaie of lead^ 

and alkaline bases, but capable of uniting which he decomposed at a gentle heat by 

with silex and the alkalis into various triple dilute sulphuric acid. The evolved fim* 

nhs. A native combination of alumina and g^c acid being saturated with ammonia, 

soda with fluoric acid, has been found late- yielded a crystallized (ungate of ammonii^ 

iy in a semitransparent stone from Green- which he purified by repeated solution 

land. See CaTOUTX. and crystalUzation. I^m this salt by ace* 

The affinity of the fiuoric acid for silex, tate of lead, and thereafter sulphuric acid 

has already appeared. If the acid solution as above detailed, he procured the pure 

of fiuate of silex, obtained by keeping the fung^c acid. 

solution of the acid in glass vessels, be It is a colourless, unciystallizable, and 
evapoiatedtodrvness, the fiuoric acid may deliquescent mass, of a very sour taste* 
be disengaged from the solid salt remain- The fungates of potash and soda, are un- 
ing, as Fourcroy informs us, either by the crystallizable ; that of ammonia forms re- 
powerful acids, or by a strong heat; and gular six-sided prisms; that of lime is 
if the solution be kept in a vessel that ad- moderately soluble, and is not affected by 
nuts of a slow evaporation, small brilliant the air ; that of barytes is soluble in 15 
CTystaU, transparent, hard, and apparently times its weight of water, and crystallizes 
of a rhombmdal figure, wiU form on the with difficulty ; that of magnesia appears 
bottom of the vessel^ as Bergmann found in soluble g^ranular crystals. This acid pre- 
in the course of two years' standing. cipitates from the acetate of lead a white 

Besides the fluor spar and crycuite, in flocculent fung^te, which is soluble in dis* 

which it is abundant, fluoric acid has been tilled vinegar. When insulated, it does 

detected in the topaz; in wavellite, in not aflTect solution of nitrate of silver ; but 

which, however, it is not rendered sensi- tiie fungates decompose this salt.* 

ble by sulphuric acid; and in fossil teeth Acid (Gallic). This acid is found in 

and fossil ivoiy, though it is not found in &fl*erent vegetable substances possessing 

cither of these in their natural state. astringent properties, but most abundant- 

Acnia (FxnBopBvssic and FBAmuBSTTxn ly in ue excrescences termed galls, or nut* 

CsTAZio). See Acm (Pnussic). galls, whence it derives its name. It may 

Acn> (FoiiMic) . It haa lon^^ been known, be obtained by maceratmg palls in water» 
that ants contain a strong acid, which they filtering, and suffering the hquor to stand 
occattonsUy emit; and which may be ob« exposed to the air. ItwiU grow monddyy 
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be covered ^th a thick glutinous pellicle tMkIi£ab!e foases, pTe6ent& some remarkable 

abundance of glutinous flocks will faU phenomena. If we pour its aqueous solu- 

down, and, in the. course oi two or three tioti b^ slow degrees into lime, bar>tea» or 

months, the sides of the vessel will appear strontian water, there will first be i^rmed 

covered with small yellowish crystals^ a greenish white precipitate. Asthe quan- 

abundance of which wUl likewise be found tity of acid is increased, the precipitate 

on the under surface of the supernatant changes to a violet hue, and eventually 

pelliple. I'hese crystals may be purified disappears. The liquid has i. n acquired 

by solution in alcohol, and evaporation to a reddi^ tint. Among the salt» those only 

diyness. of black oxide, and red oxide of iron, are 

(ir muriate oftinmaybe added to the decomposed by the pure gallic acid. It 

infusion of galls, till no more precipitate forms a blue precipitate with the firs^ 

falls down ; the excess of oxide of tin re- and a brown with the second. But when 

maining in the solution, may then be pre- this acid is united with tannin, it decom* 

cipr.ai.ed by sulphuretted hydrogen gas,, poses almost all the salts of the permanent 

and the liquor wiU yield crystals of gulic metids.* 

acid by evaporation. Concentrated suljAuiie acid decompo* 

A more simple process, however, is that ses and carbonises it ; and the mtric acid 

of M. Fiedler. Boil an ounce of powdered converts it into malic and oxalic acids, 

galls in sixteen ounces of water to eighl^ United with barytes, stvontian, lime, and 

and strain. Dissolve two ounces of alum ma^pieaia, it forms salts of.a dull yellow 

in water, precipitate the alumina by car- colour, which are little soluble, but more 

bonate of potash ; and, after edulcorating so if th^ base be in excess. With alkaHs* 

it completely by repeated ablutions, add it it forms salts that are not very soluble ia 

to the decoction, frequently stirring the general. 

mixture with a glass rod. The next day Its most distinguishing characteristic is 

filter the mixture ; ^ash the precipitate its great affinity for metallic oxides, so as^ 

with warm water, till this will no longer when combined with tannin, to take them 

blacken sulphate of iron ; mix the wash- from powerful acids. The more readily 

ing^ with the filtered liquor, evaporate, the metallic oiddes past with their oxy* 

and the gallic acid will be obtained in fine gen, Uie more they are alterable by the 

needled crystals. gallic acid. To a solution of gold, it im^ 

These crystals obtained in any of these parts a green hue ; and a brown precipi* 

ways, however, according to Sir H. Davy, tate is formed, which readify passes te 

are contaminated with a small portion of the metallic state, and covers the sohitioa 

extractive matter ; and to purify them they with a shining g^den pellicle. With ni- 

may be placed in a f^lass capsule in a sand trie solution of niver, it produces a similar 

heat, and sublimed into another capsule, effect. Mercury it precipitates of an orange 

inverted over this and kept cool. M. De* yellow ; copper, brown ; bismuth, of a fe^ 

yeux iudeed recommends to procure the mon colour; lead, white ; iron, black. Pla** 

acid by sublimation in the first instance ; tina, zinc, tin^ cobalt, and manganese, are 

putting the powdered galls into a glass not precipitated by it. 

retort, and applying heat slowly and cau- The gallic acid is of extensive use in the 

tiously ; when the acid will rise, and be art ol dyeing, as it constitutes one of the 

condensed in the neck of the retort. This principal ingredients in all the shades of 

process requires great care, as, if the heat black, and is employed to fix cff improve 

be carried so far as to disengage the oil, teveral othoer eolours. It is well known 

the crystals wiU be dissolved immediately, as an ing^dient in ink. See Gaus, Dtx« 

The crystals th us obtained are pretty large» iiro and Ink. 

laminated, and brilliant. * Acid (HTsmocTAVX^). See Aci» 

The gaJtic acid, placed on a red-hot (Paussrc). 

iron, burns with flame, and emits an aro« * Arts (HT»no«c>. This add resem^ 

matic smell, not unlike that of benzoic aeid. bles the muriatic in oeing gaseous in its 

It is soluble in 20 parts of cold water, and insulated state. If four parts of iodine be 

in 3 parts at a boiling heat. It is more so- mixed with one of phosphorus, in a small 

luble in alcohol, which takes up an equal glass retort, applying a gentle heat, and 

weight if heated, and one-fourth ot its adding a few drops of water from time to 

weight cold. time, a gas ctnnes over, whidi must be 

* It has an acido-astringent taste, and received in the mercurial bath. Its spe- 

reddens tincture of litmus. It does net at^ eific gravity is 44 ; 100 cubic inches^ 

tract humidity from the air. therefore, weigh 134.2 grains. It is elas* 

From the gallate of lead, Berzelius infers tic and invisiUe, but has a smell some- 

the equivalent of this acid to be 8.00. Its what similar to that of muriatic acid. Mer*' 

ultimate constituents are, hydrogen 5.0O cury after some time decomposes it, seiz- 

-|- carbon 56.64 -f oxyg^en 38.36 — 100. ing^ its iodine, and leaving its hydrogen 

This acid* in its combinationa with th» equal to one-baif the original Mip at £* 
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toty* Chorine, on the oHier baack IliQ uBfiible toes may be eaatl^ Ibme^ 

onites to its hydrogen, and precipitates «ither by direct eombination, or by acting 

the iodine. From Uiese eicperimentat k on the basis in water^ with iodine. The 

evidently consists of vapour of iodine and latter mode is most economical. Upon % 

hydrogen* which combine in equal \f> ileterminate quantity of iodine, poursolu* 

luraes, without change of thetr piimitive tion of potadi or soda, till the liquid ceases 

buJk. Us composition by weight, is there- to be coloured. Evaporate to dryness^ 

fore 8.61 of iodine -f- 0.0694 hydrogeQ* and digest the diy salt in alcohol of the 

which is the relation of their gasiform 4^eclfic gravity 0.810, or 0.820. As the 

densities; and if 8.61 be (^vided by <).0694^ iodateisnot soluble in this liquid, while 

h will give the prime of i6(£ne 124 times the hydiiodate is very soluble, the two 

greater than hydrogen ; and as the prime salts easily separate from each other. Af* 

of oxygen is eight times more than that of ter having WMhed the iodate two or three 

hydn^en, on dividing 124 by 8» we have times wim alcohol, dissolve it in water, 

iS,S for the prime equivalent of iodine ; and neutralize it with acetic add. Eva* 

to which* if we add 0.125, the sum 15.625 porate to dryness, and digest the diy salt 

represents the equivalent of hydriodio m alcohol, to remove the acetate. After 

scmL The number deduced for iodine, two or Uiree washings, the iodate is pure* 

firom the relation of iodine to hydrogen ii^ As for the alcohol containing the hydrio* 

rolume, approaches very nearly to 15.6 Jl, date, distil it off, and then complete the 

which was obtained in the other experi* neutralizaticm of the potash, by means of 

ments of M. ^!&y-Lussac. Hydriodic acid a little hydriodic add separately obtained. 

Is partly decomposed at a red heat, and Sulphurous and muriatic adda» as weD as 

tile decomposition is complete, if it be sulphuietted hydrogen, produce no change 

nixed with- ozy sen. Watlr is formed and on the hydriodates» at the usual tempeift» 

iocbae separated. tore of the air. 

M. Gay-Lussac»in his admirable memoir Chlorine, nitric add, and concentrated 

en io<Une and its combinations, published sulphuric, instantly decompose them, and 

in 4lie Ann. de Chimie, vol. xci. says, that separate the iodine. 

tike specific g[ravity he there gives for fay» With solution of silver, they ^ve a white 

driodic gas, viz. 4^443, must be a little too precipitate insoluble in an^monia ; wi^ the 

neat, for traces of moisture Were seen in pemxtrate of mercury^ a, ^reeniidi yellow 

Sie inside of the- bottle, la fact, if we predpitate ; with corrosive subBmate, « 

take 15.6^1 as the prime of iodine to oxy. precipitate of a fine orange red, very so* 

gen, whose spednc gravity is 1.1111; loble man excess of hydriodate; and witk 

and mn^ply one-half of this number by nitrate of lead, a precipitate of an orange 

15 621, as he does, we shall have a pro- yellow colour. They dissolve iodine, and 

dnct of 8.6696, to which adding 0.0694 acquits a deep reddish brown colour, 

for the density of hydrogen, we get the EfydnodtOe of potash, or in the dry states 

sum 8.7390, one-half of which is obvious- iodide of potassium, yields crystals like 

1^ the 4endty of the hydriodic gas » sea-salt, which melt and sublime at a red 

4.3695. When the prime of iodine ista* heat. This salt is not changed bybeiirT- 

ken 91 15.5, &en the density of the gas heated in contact with air. 100 pkris of 

comes out 4.3L water at 64S dissolve 143 of it, ; ft con- 

We can easily obtain an aqueous hy. sists of 15.5 iodine, ia^4.95 potasflton. 

driodic acid very eccmomically, by pass* Hydriodcae of soda, ■ called in ^the dry 

mf solphoretted hydrogen gas through a state iodide of sodium, may be obtained ia 

mfxtnie of water and iodine in a Woodfe's pretty lar^e flatrhomboidal prisms. These 

bottle. On heating the liquid obtained, prisms unite together with larger ^ 

the excess of mdphur flies oR, and leaves terminated in echellon, and striated icA^ 

liquid hydriodic acid. At temperatures ways, like those of sulphate cf soda. 

bdow 263^, it parts witii its water ; and This is a true hydriodate, for it contains 

becomes of a density «■ 1.7. At 262^ the much water of crystallization, ft crTni*ists^ 

acid (fistils over. When exposed to the when dry, of 15.5 iodine -t^^2.95 so- 

sir, it is speedily decomposed, and iodine dium. 

isevolvefL Concentrated sulphuric and Hydriodate of haryte$ crystallizes kt i^i\e 

litric acids adso decompose it. When prisms, similar to muriate of strontian. In"* 

poured into a saline solutiott of lead, it its dry state, it consists of 15.5 iodine 4- 

Uttows down a fine orange predpitate. 8.7 or 8.75 barium. 

Witii solution of perende of mercuiy, it The hydriodates ofUme and HrotOian are 

^nres a red precipitate ; and with that of ver^ soluble ; and the first exceedingly 

alver, a white predpitate insoluble in am* deliquescent. 

noaia. Hydriodic add may also be form- Sydriodate ofamntomit results from the 
ed, bypassfaig hydrogen over iodine at an combination of equal volumes of ammonia- 
elevated temperature. cal and hydriodic gases ; though it is usual- 

The QOttxpotmiM of i^rdriodic add with ly prepand by saturating the liquid w:ad 
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«rith ftmmonia. It is nearly as volatile as semi-transparent solid. It has a strong 

sal ammoniac; but it is more soluble and acido-astringent taste, but no smell. Its 

more deliquescent. It crystallizes in cubes, density is considerably greater than that 

From this compound, we may infer the of sulphuric acid, in which it rapidly sinks, 

prime of liydriodic acid, from the specific It melts, and is decomposed mto iodine 

gravity of the hydriodic gas ; or having and oxygen, at a temperature of about 

the prime, we may determine the sp. gr. 620^. A grain of iodic acid gives out 

If we call 15.625 its equivalent, then we 176.1 grain measures of oxygen ^. It 

have this proportion :- — As a prime of am* would appear from this, that iodic acid 

monia, to a prime of hydriodic acid, so is consists of 15.5 iodine, to 5 oxygen, 

the density of ammoniacal, to that of by- This agrees with the determination of M. 

driodic gas. Gay-Lussac, obtained from much greater 

2.13 : 15.625 : : 0.59 : 4.328. quantities; and must therefore excite ad- 

This would make 100 cubic inches miration at the precision of result derived 

weigh exactly 132 grains. by Sir H. from the very minute propor- 

Bydrio€lateoftna£rne9iai8formedhfVLmt' tions which he used. 176.1 g^rsun mea- 

ing its constituents together; it is deli- sures, are equal to 0.7 of a cubic inch ; 

quescent, and crystallizes with difficulty, which, calling 100 cubic inches 33.88, 

It is decomposed by a strong heat. will weigh 0.237 of a grain, leaving 0.763 

Jfydriodate of zinc is easily obtained, by for iodine. And 0.763 : 0.2J7 : : 15.5 : 5.0. 

putting iodine into water with an excess of Iodic acid deliquesces lO^Uie air, and is, 

ainc, and favouring their action by heat, of course, very soluble inwater. It first 

"When dried it becomes an iodide. reddens, and then destroys the blues of 

Ail the hydriodates have the property vegetable infusions. It blanches other ve- 

of dissolving abundance of iodine; and getable colours. By concentration of the 

thence they acquire a deep reddish brown liquid acid of Gay-Lussac, it acquires the 

colour. They part with it on boiling, or consistence of sirup. Had not the happy 

when exposed to the air after being genius of Sir H. Davy produced it in the 

dried.* ^ solid state, his celebrated French rival 

* Acid (Iodic^. When barytes water is would have persuaded us to suppose that 

made to act on iodine, a soluble hydrio- state impossible. <* Hitherto," says lif • 

date, and an insoluble iodate of barytea^ Gay-Lussac, << iodic acid has only been 

are formed. On the latter, well wauied, obtiuned in combination with water, and 

pour sulphuric acid equivalent to the ba- it is very probable that this liquid is as 

rytes present, diluted with twice its necessary as a base, to keep the elements 

weight of water, and heat the mixture, of this acid united, as we see is the case 

The iodic acid quickly abandons a portion with sulphuric acid, nitric acid," &c. lA. 

of its base, and combines with the water; Gay-Lussac's Memoir was read to the 

but though even less than the equivalent Institute on the 1st August 1814 ; and, on 

proportion of sulphuric acid has been the 10th February following. Sir H. dates 

used, a little of it will be found mixed at Rome his communication to the Royal 

with the liqnid acid. If we endeavour to Society, written before he had seen tiie 

separate this portion, by adding barytes French paper. When the temperature 

water, the two acids precipitate togetiier. of inspissated iodic acid is rsused to about 

The above economical process is that of 392^, it is resolved into iodine and oxygen. 

M. Gay-Lussac ; but Sir U. Davy, who is Here we see the influence of water is ez- 

the first discoverer of this acid, invented actly the reverse of what M. Gay-Lussae 

one more elegant, and which yields a assigns to it ; for, instead of giving fixity 

purer acid. Into a long glass tube, bent like a base to the acid, it favours its de- 

like the letter L inverted (q), shut at one composition. The dry acid may be raised 

end, put 100 grains of chlorate of potash, to upwards of 600^ without being decern- 

and pour over it 400 grains of muriatic posed. Sulphurous acid, and sulphuret- 

acid, specific g^vity 1.105. Put 40 grains ted hydrogen immediately separate iodine 

•f iodine into a thin long-necked receiver, from it. Sulphuric and nitnc acids have 

Into the open end of the bent tube put no action on it. With solution of silver, 

some muriate of Ume, and then connect it gives a white precipitate, very soluble 

it with the receiver. Apply a gentle heat in ammonia. It combines with all the 

to the sealed end of the former. Pro- bases, produces all the iodates which we 

toxide of chlorine is evolved, which, as can obtain by making the alkaline bases 

it comes in contact with the iodine, pro- act upon iodine in water^ It likewise 

duces combustion, and two new comr forms with ammonia a salt, which fuhnin- 

pounds, a compound of iodine and oxy- ates when heated. Between the acid 

Sen, and one of iodine and chlorine. The prepared by M. Gay-Lussac, and that of 

ktter is easily separable by heat, while Sir H. Davy, there is one important di£i 

the former remains in a state of purity. ference. The latter being dissolved, may. 

The iodic acid of Sir H. Davy is a white by evaporation of t^e water^ pa«i not onji^ 
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to the inspissated sirupy state, bat can ty, in Match 1814, he g^ves a cniioaa de* 
be made to assume a pasty consistence; tail of its preparation and properties. He 
and finally, by a stronger heat, yields the formed it, by admitting chlorine in excess 
solid substance unaltered. When a mix- to known quantities of iodine, in vessels 
tore of it, with charcoal, sulphur, rosin, exhausted of ur, and repeatedly heating 
sugar, or the combustible metals, in a the sublimate. Operating in this way, he 
finely divided state, is heated, detonations found that iodine absorbs less than one- 
are produced; and its solution rapidly third of its weight of chlorine, 
corrodes all the metals to which Sir H. Chloriodic acid is a very volatile sub- 
Davy exposed it, both gold and platinum, stance, and in consequence of its action 
but much more intensely the first of these upon mercury, he was not able to deter- 
metals. mine the elastic force of its vapour. In the 
It appears to form combinations with all most considerable experiment which he 
the fluid or solid acids which it does not made to determine proportions, 20 grains 
decompose. When sulphuric acid is drop- caused the disappearance of 9.6 cubical 

Sed into a concentrated solution of it in inches of chlorine. These weigh 7.296 

ot water, a solid substance is precipita- grains. And 20 : 7.296 :': 15.5 : 5.6, a num- 

ted, which consists of the acids in com- ber certainly not far from 4.5, ^e prime 

binadon ; for, on evaporating the solu- equivalent of chlorine ; and in the veiy 

lion by a gentle heat,, nothing rises but delicate circumstances of the experiment, 

water. On increasing the heat in an ex- an approximation not to be disparaged, 

periment of this kind, the^ solid substance Indeed, the first result in close vessels* 

rormed fused ; and on cooling the mixture, giving less than one-third of the weight 

ihoroboidal crystals formed of a pale yel- of chlorine absoibed, comes sufficiently 

low colour, which were very fiisible, and near 4.5, which is just a little less than 

which did not change at the heat at which one-third of 15.5, the prime equivalent of 

the compound of o:^gen and iodine de- iodine. 

composes, but sublimed unaltered. When The chloriodic acid formed by the sub« 

urg^d by a much stronger heat, it par- limation of iodine in a great excess of 

tiaiUy sublimed and partially decomposed, chlorine, is of a bright yeUow colours 

affording oxyg^n^ iodine, and sulphuric when fused it becomes of a deep orangfe, 

acid. and when rendered elastic, it forms a deep 

* With hydro-phosphoric, the compound orange coloured gas. It is capable of 

presents phenomena precisely similar, and combining with much iodine when they 

they form together a solid, yellow, crys- are heated together, its colour becomes, in 

talline combination* consequence, deeper, and the chloriodic 

With hydro-nitric acid, it yields white acid and the iodine rise together in the 

crystals in rhomboidal phites, which, at a elastic state. The solution of the chlo- 

lower heat than the preceding acid com- riodic acid in water, likewise dissolves 

pounds, are resolved into hydro-nitric large quantities of iodine, so that it is pos- 

acid, oxygen, and iodine. By liquid mu- sible to obtain a fluid containing very difi 

riatic acid, the substance is immediately ferent proportions of iodine and chlorine* 

decomposed, and the compound of chlo- When two bodies so similar in their 

line and iodine is formed. All these acid characters, and in the compounds they 

compounds redden vegetable blues, taste form as iodine and chlorine, act upon suh- 

sour, and dissolve g^ld and platinum, stances at the same time, it is difficult. Sir 

Prom these curious researches. Sir H. H. observes, to form a judgment of the 

Davy infers, that M. Gay-Lussac's iodic different psrts that they play in the new 

acid, is a sulpho-iodic acid, and probably a chemical arrangement produced. It ap- 

definite compound. However minute the pears most probable, tnat the acid pro- 

3uantity of sulphuric acid made to act on perty of the chloriodic compound de- 
le iodide of barium may be, a part of it pends upon the combination of the. two 
is always employed to form the compound bo^es $ and its action upon solutions of 
acid ; and the residual fluid contains both the alkalis and earths xnay be easily ex- 
the compound acid and a certain quantity plained, when it is considered that chlo- 
of the original salt. rine has a greater tendency than iodine to 
In treating of hydriodic acid, we have form double compounds with the metals, 
already described the method of forming and that iodine has a greater tendency 
the iodates, a class of salts distinguished than chlorine to form triple compounds 
chiefly for their property of defls^^ting with oxygen and the metals, 
when heated with combustibles.* A triple compound of this kind with so- 
*AciD (Chloriodic). The discovery of dium may exist in sea water, and would 
this interesting compound, constitutes an- be separated with the first crystals that 
other of Sir H. Davy's contributions to the are formed by its evaporation. Hence, it 
advancement of science. In a communi- may exist in common salt. Sir H. Davy 
cation from Florence to the Boyal Socle- ascectainedy by feeding birds with bread 
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floiked vrUk water, hcddhif tome of it In vidi lime-water, and ;. iparatiiig ihe lime 

solution, tbatit is not poisonous like iodine by oxalic acij, Scbeele obtained an 

itself.* aqueous solution of what he supposed to 

Acid (HnnoTBiosio). Some of the be a peculiar acid, which has accordingly 

German chemists distin^ish sulphuretted been termed the laeHc. To procure it 

hydro^n by this name, on account of its separate, he evaporated the solution to 

properties resembling l^ose of an acid. the consistence of honey, poured on it aU 

* Acid' (Kiiac). A peculiar acid ex« cohol, filtered this solution, and CTaporSf 
tr/iri^i by M. Vauquehn from cinchona, ted Uie alcohol. The renduum was an 
^. ^' *^ ry extract from hot infusions of acid of a yellow colour, incapable of being 

rci>^ ^ " powder be made. Alcohol re- crystallized, attracting the humidity of 

^aov£S thto. resinous part of this extract, the air, and forming deliquescent lahs 

and leaves a viscid residue, of a brown co- with the earths and idkalis. 

lour, which has hardly any bitter taste. Bouillon Lagrange since examined it 

and wl^ich consists of kinite of lime and a more narrowly ; and from a series of ex- 

mucila^noos matter. This residue is dis- periments con^uded, that it consists of 

solved ir water, the liquor is filtered and acetic acid, muriate of potash, a small por* 

left to s)>ontaneous e^'aporation, in a warm tion of iron probably dissolved in the ace* 

place. It becomes thick like arup, and tic acid, and an animal matter, 

then depositee by degrees crystalline * This judgment of M. Lagnun^e was 

plates, sometimes hexahedral, sometimes afterwards supported by the opinions of 

riiomboidal, sometimes square, and al- MM. Fourcroy and Vaiiquelin. But since 

ways coloured slightly of a reddish brown, then Beraeliun has investigated its nature 

These plates of kuiale pf lime must be pa- very fully, and has obtained, by means of 

rified by a second crystallization. They a long and often repeated series of difFer- 

are then dissolved in 10 or 12 times their ent experiments, a complete conviction 

weight of water, and very dilute aqueous that Scheele was in .the right, and that 

oxa}tc acid is p<Hired into the solution, till the lactic acid is a peculiar acid, very, dis* 

no more precipitate is tbrmed. By filtra- txnct from all others. The extract which 

tion, thp onlate of lime is separated, and U obtained when dried whey is digested 

the kinic acid being concentrated by spon- with alcohol, contains uncombined lactic 

taneous evaporation, yields regular crys- acid, lactate of potash, muriate of potash, 

tals. It is decomposed by heat. While it and a proper animal matter. As the elimi- 

forms a soluble salt with Hme, it does not nation of the acid aflTords an instructive 

precipitate lead or silver from their solu* example <^ chemical research, we shall 

tions. These are characters sufficiently present it at some detail, from the 2d vo* 

distinctive. The kinates are scarcely hime of Berzefius's Animal Chemistry, 

knowr ; ^^<^t of lime constitutes 7 per cent He mixed the above alcoholic solution 

of cinchona,* with another portion of alcohol, to which 

Ac ID (Laccic) of Dr. John. > of concentrated sulphuric acid had been 

* This chemist made a watery extract added, and continued to add fresh por- 
of powdered stick lac, and evaporated it tions of this mixture as long as any saline 
to dryness. He digested alcohol on this precipitate was formed, and until the fluid 
extract, and evaporated the alcoholic ex- had acquired a decidedly acid taste. Some 
tract to dryness. He then digested thjs sulphate of potash was precipitated, and 
Jnass in ether and evaporated the etherial there remained in the alcohol, muriatic 
solution ; when he obtained a sirupy mass ucid, lactic acid, sulphuric acid, and a mi- 
of a Ught yellow colour, which was agiun nute portion of phosphoric acid, detached 
dissolved m alcohol. On adding water to from some bone earth which had been 
this solution a little resin fell. A peculiar held in solution. The acid liquor was 
acid united to potash and lime remains in filtered, and afterwards digested with car- 
the solution, which is obtained free, by bonate of lead, which with the lactic acid 
forming with acetate of lead an insoluble affords a salt soluble in alcohol. As soon 
laccate, and decomposing this with the as the mixture had acquired a sweetish 
equivalent quantity of sulphuric acid, taste, the three mineral acids had fallen 
Laccic acid crystaUizes; it has a wine yel- down in combination with the lead, and 
low colour, a sour taste, and is soluble, as the lactic acid remuned behind, iroper- 
wehave seen, in water, alcohol, and ether, fectiy saturated by a portion of it, fiora 
It precipitates lead and mercury white ; which it was detached by means of sul- 
but it does not affect lime, barytes, or sil- phuretted hydrogen, and then evaporated 
ver, in their solutions. It throws down the to tiie consistence of a thick varnish, of a 
salts of iron white. Witii Hme, soda, and dsrk^irown colour, and sharp acid taste, 
potash, It forms deliquescent salts, soluble hui altogether without smell. 

m alcohol.* jn order to free it from the animal matter 

Acid (Lactic), By evaporating sour which might remain combined with it, he 

whey to one-eighth, filtering, precipitating boiled itwith a mixture of a large quantify 
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of fresh lime and water, so that the ani* tfansptfent masiy which cannot easUy he 

ml substances were precipitated and de« made hard. If it is mixed with concentra* 

stroyed by the lime. The lime became ted sulphuric acid» no smell of acetic add 

yellow brown, and the solution almost is perceived; but if the mixture is heated, 

ooiourless, while the mass emitted a smell it acquires a disagreeable pungent smell, 

of soap lees, which disappeared as the which is observable in all animal substan* 

boiling was continued. The fluid thus ces mixed with the sulphuric acid. The 

obtuned was filtered and evaporated, until extract which is obtained directly from 

a great part of the superfluous lime held milk, contains this salt; but this affords, 

in solution was precipitated. A sma^l por- when nuxed with sulphuric acid, a sharp 

tion of it was then decomposed by oxalic acid smell, not unlike that of the acetic 

acid, and carbonate of silver was dissolved acid. This, however, depends not on 

in the uncombined lactic acid, until it was acetic but on muriatic acid, which in ita 

fully saturated. With the assistance of the concentrated state introduces this modifi- 

lactate of silver thus obtained, a further cation into the smell of almost all organic 

quantity of muriatic acid was separated bodies. The pure lactate of potash is easily 

from tiie lactate of lime, which was then soluble in alcohol ; that which contains an 

decomposed by pure oxalic acid, free excess of potash, or is still contaminated 

from mtric acid, taking care to leave it in with the animal matter soluble in alcohol, 

such a state that neitner the oxalic acid winch is destroyed by the treatment with 

nor £me water afforded a precipitate. It lime, is slowly soluble, and requires about 

Was then evaporated to dryness, and dis* 14 parts of warm alcohol for its solution, 

solved again in alcohol, a small portion of It is dissolved in boiling alcohol more 

oxalate of lime, before reUuned in union abundantly than in cold, and separates 

with the acid, now remuning undissolved, from it, while it is cooling, in the form of 

The alcohol was evaporated until the mass hard drops. 

was no longer fluid while warm ; it be- The lactate of 8oda resembles that of 

same a brown clear transparent acid, potashr and can onlybe distinguished from 

which was the lactic acid, tree from all it by analysis. 

substances that we have hitherto had Lcuitate of ammmna. If concentrated 

reason to think IHcely to contaminate it. lactic aotd is saturated with caustic am- 

The lactic acid, thus purified, has a monia in excess, the mixture acquires a 
brown yellow colour, and a sharp sour strong volatile smell, not unlike that of 
taste, whiohis much weakened by dilu- the acetate or formiate of ammonia, which, 
ting it with water. It is without smell in however, soon ceases. The salt which is 
the cold, but emits, when heated, a sharp left has sometimes a slight tendency to 
tour smell, not unlike that of sublimed shoot into crystak. It affords a gummy- 
oxalic acid. It cannot be made to crystal- mass, which in the air acquires an excess 
lize, and does not exhibit the sli^test ap- of acidity. When heated, a great part of 
pearance of a saline substance, but dries the alkali is expelled, and a veiy acid salt 
mto a thick and smooth varnish, which remains, which deliquesces in the air. 
■towly attracts moisture from the air. It The lactate ofbarytet may be obtained 
is vew easily soluble in alcohol. Heated in in the same way as that of lime ; but it 
a gold spoon over the flame of a candle, then contains an excess of the base. When 
it first boils, and ^en its pungent acid evaporated, it affords a gummy mass, 
smell becomes very manifest, but extreme- soluble in alcohol* A portion remains 
ly distinct from that of the acetic acid ; undissolved, which is a sub-salt, is doug^y^ 
i^erwards it is charred, and has an empy- and has a browner colour. That which is 
reumatic, but by no means an animal dissolved in tiie alcohol affords by evapo- 
smell. A porous charcoal is left behind, ration an almost colourless gummy masi^ 
which does not readily bum to ashes, which hardens into a stiff' but not a brittie 
When distilled, it g^ves an emp3rreumatic varnish. It does not show the least tenden- 
oil, water, empyreumatic vinegar, carbon- cy to ciystallize. The salt, which is less 
ic acid, and inflammable gases. With soluble m alcohol, may be further purified 
alkalis, earths, and metallic oxides, it af- from the animal matter adhering to it, by 
fords peculiar salts s and these are distin- adding to it more baiytes, and then be- 
{[uished by being soluble in alcohol, and comes more soluble. 
IB general by not having the least disposi- The lactate of Ume is dbtuned m the 
tion to crystallize, but drying into a mass manner above described. It affords a 
Hke gum, which slowly becomes moist m gummy mass, whichis also divided by alco- 
the air. hoi into two portions. The larger portion 

Xac^afeo/jftofatAis obtuned, whenthe is soluble, and g^ves a shining varnish 

lartate of lime, purified as has been men- inclining to a lipht yellow colour, which, 

tioned, is mixed warm with a warm solu- when slowly dned, cracks all over, and 

tion of carbonate of potash. It forms, in becomes opaque. This is pure lactate of 

diymg, a gummy, light yellow brown, lime. That which i? insoluble in slOQhfll is 
Vol. X. [7] 



ACI AOI 

i powder, with excess of the base ; re- The lactate of lead may be obtained in 
ceived on a filter, it becomes smooth in several different degrees of saturation. If 
the ur like gum, or like malate of lime, the lactic acid is digested with the carbon- 
By boiling with more lime, and by the ate of lead, it becomes browner than be- 
precipitation of the superfluous base upon fore, but cannot be fuller saturated with 
exposure to the air, it becomes pure and the oxide ; and we obtam an acid salt, 
itoluble in alcohol. which does not crystallize, but dries into 

Lactate of magnenoj evaporated to the a sirup-like brown mass, with a sweet 
(insistence of a thin sirup, and left in a austere taste. When a solution of lactic 
urarm place, shoots into small granular acid in alcohol is digested with finely pow- 
crystals. When hastily evaporated to dered hthar^e, until the solution becomes 
dryness, it affords a gummy mass. Wil^ sweet, and is then slowly evaporated to 
regard to alcohol, its properties resemble the consistence of honey, the neutral lac- 
those of the two preceding salts. tate of lead crystallizes in small grayish 

ySmnwniaco-magneaian lactate is obtained grains, which may be rinsed with alcohol, 
by mixings the preceding salt with caustic to wash off the viscid mass that adheres to 
ammonia, as long as any precipitation con- them, and will then appear as a g^y g^ranu* 
tinues. By spontaneous evaporation this lar salt, which when dry is light and 
aalt shoots into needle-shaped prisms, silvery. 

which are little coloured, and do not This silver g^rained salt is not changed 
change in the air. Berzelius has once in the air ; treated with sulphuretted hy> 
seen these crystals form in the alcoholic drogen it affords pure lactic acid. If the 
extract of milk boiled to dryness ; but lactic acid is digested with a greater por* 
this is by no means a common occur- tion of levigated litharge tlian is required 
rence. for its saturation, the fluid acquires first a 

The lactate of silver is procured by dis- browner colour, and as the digestion is 
solving the carbonate in the lactic acid, continued the colour becomes more and 
Thesolutionisof a Hght yellow, somewhat more pale, and the oxide swells into a 
inclining to green, and has an unpleasant bulky powder, of a colour^ somewhat 
taste of verdigris. When evaporated in a Ughter than before. If the fluid is evapo- 
flat vessel, it dries into a very transparent rated, and water is then poured on the 
greenish yellow varnish, which has exter- dry mass, a very small portion of it only is 
nally an unusual splendour like that of a dissolved; the solution is not coloured, 
looiung-^lass. If the evaporation is con- and when it is exposed to the air, a pellicle 
ducted in a deeper vessel, and with a of carbonate of lead is separated from it 
stronger heat, a part of the salt is decom- If the dried salt of lead be boiled with 
posed, and remains brown from the reduc- water, and the solution be filtered while 
tion of the silver. If this salt is dissolved hot, a g^^eat part of that which had been 
in water, no inconsiderable portion of the dissolved will be precipitated while it 
silver is reduced and deposited, even cools, in the form of a white, or light yellow 
when tlie salt has been transparent ; and powder, which is a aublactate of lead, 
the concentrated solution has a fine green- This salt is of a light flame colour ; when 
ish yellow colour, which by dilution be- dried, it remains mealy, and soft to the 
comes yellow. If we dissolve the oxide touch, and it is decomposed by the weak- 
of silver in an impure add, the salt be- est acids, while the acid salt is dissolved 
comes brown, and more silver is revived in water, exhibiting a sweet taste and a 
■during the evaporation. brown colour. Wnen moistened with 

The lactate oftheprotexide of mercury is water, it undergoes this change from the 
obtained when the lactic acid is saturated operation of the carbonic acid diffused in 
•with black oxidated mercury. It has a the air. If this salt is warmed and then 
light yellow colour, which disappears by set on fire at one point, it burns like tin- 
means of repeated solution and evapora- der, and leaves the lead in g^at measure 
tion. The salt exhibits acid properties, reduced. A hundi*ed parts of this sali; 
deliquesces in the air, and is partially dis- dissolved in nitric acid, and precipitated 
solved in alcohol, but is at the same time witii carbonate of potash, gave exacUy 
-decomposed, and deposites carbonate of 100 parts of carbonate of lead; consequent- 
mercury, while the mixture acquires a ly its component parts, determined from 
slight smell of ether. The lactic acid dis- those of the carbonate, must be 83 of the 
solves also the red oxide of mercury, and oxide of lead, and 17 of the lactic add. 
gives with it a red gummy deliquescent At the same time we cannot wholly de- 
salt. If it is left exposed to a warm and pend on this proportion, and it certainly 
moist atinosphere, it deposites, afterthe ex- makes the quantity of lead somewhat too 
piration of some weeks, a light semi-crys- . great. The relation of the lactic add to 
talUne powder, which he has not examin- fead affords one of the best methods of 
ed, but which probably mu9t be acetate of recognizing it, and Beraelius always 
msxcMT)% principally employed it in extracting this 
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ftom uiimal fluids; it gives the remark, that the vapour ivldch rises IVmii 

dearest distinction between the lactic add it isthat of alcohol, with which it is slightly 

and the acetic. contaminated, and not of ether. Thu& 

The lactate of iron is of a red brown co- rectified, its specific gravity is 1.015. It 

lour, does not crystallize, and is not solu- reddens vegetable blues, and decomposes 

bie in alcohol. The fac^ofeo/'xtnc crystal- all the earthy and airline carbonates, 

lizes. Both these metals are dissolved forming neutral salts with their bases, 

by the lactic acid, with an extrication of which are more or less deliquescent, 

hydrogen gas. The lactate of copper^ ac- Lampate of soda is a veiy deliquescent 

cording to its different degrees of satura^ salt, ofa not unpleasant saline taste. It is 

lion, varies from blue to green and dark decomposed by heat. It consists of 62.1 

blue. It does not crystallize. acid and 37.9 soda. Hence its prime^ 

It is only necessary to compare the de- equivalent comes out 6.47. Lampate odF 
scriptions of these, salts with what we potash is not quite so deliquescent, 
know of the salts which are formed with Lampate of ammonia evaporates at a tem- 
tfae same bases by other adds, for eicample, perature below 212^. It is a brown salt, 
the acetic, the malic, and others, in onier Lampate of barytes crystallizes in colour- 
to be completely convinced that the lactic less transparent needles. Its composition 
add must be a peculiar acid, perfectly dis- is 39.5 acid and 60.5 base ; and hence the 
tinct from all others. Its prime equivalent prime is 6.365, barytes being reckoned 
Huiy be called 5.8. 9.75, with Dr. M^ollaston. Lampate of lime 

llie nanceicacttf of Braconnot resembles is deliquescent, and has a caustic bitter 

the lacuc in many respects.* taste. Lampate of magnesia has a sweety 

* Acid (Laxpig). 8ir H. Davy, during astringent taste, like sulphate of iron. All 
his admirable researches on the nature and these salts bum with flame. Lampic acid 
properties of flame, announced the «ngu- reduces gold from the muriate instantly ; 
kr tact, that combustible bodies might be and the lampatea of j>otash and ammonia 
made to combine rapidly with oxygen> at produce the sameeffect more slowly. A 
temperatures below what were neceisary mixture of these two lampates, throws 
to their vifiMe inflammation. Among the down metallic platinum from its solution, 
phenomena resulting from these new Nitrateof silver also gives a metallic preci* 
combinations, he remarked the production pitate ; but what is singular, the oude of 
of a peculiar acid and pungent vapour silver is soluble in lampic acid, but at a 
from the slow combustion of ether; and boilingheatfalls down in the metallic state, 
from its obvious qualities he was led to A hot solution of nitrated protoadde of 
suspect^ that it mieht be a product yet mercury exhibits a very beautiiul phe- 
new to the chemical catalogue. Mr. Fara- nomenon, when mixed with the acid. A 
day, in the 3d volume of the Journal of shower of mercurial globules falls down 
Science and the Arts, has given some ac- through the liquid. Red-oxide forms with- 
count of the properties of this new acid; lampic acid a bulky white salt, dT sparing- 
bat from the very small quantities in which solubility, from, which, idTter a few days, 
he was able to collect it, was prevented metallic mercury separates. Lampate of - 
from performing any decisive experiments copper affords by evaporation under an 
nponiti exhausted receiver, blue rhomboidal crya* 

In the 6th volume of the same Journal, tals. When the solution is boiled, metal- 

we have a pretty copious investigation of lie copper falls. Lampate of lead is a- 

the properties and compounds of this, new wlute, sweetish, and easily crystallized salt, 

acid, by Mr. Daniell. From the riow Byanalysisof the lampate of barytes in 

coiid>ustion df ether during six weeks, by M. M. G, Lussac and Thenard'a apparatus, 

means of a coil of platina wire sitting on (See Yeoctablx Avaltsis), Mr. Daniell 

the cotton wick of the lamp, (See Flake), infers the composition- of the add to be 

he condensed with the head of an alembic, 40.7 carbon, + ^^^7 hydrogen, + ^^-^ of 

whose beak was inserted in a receiver, a oxygen and hydrogen, in theur aqueous 

pint and a half of the lampic acid liquor. ratio » 100. These numbers correspond. 

When first collected it is a colourless he says, with what we may suppose to re- 
fluid of an intensely sour taste, and pun- suit from 1 atom of carbon, 1 of hydrogen, 
gent odour. Its vapour, when heated, is and 1 of water, or its elements. The 
extremely irritating and disagreeable, and excess of hydrogen expbuns, he imagfines, 
when received into the lungs produces an the property which the acid possesses of 
oppression at the chest very much resero- reviving the metals, whence it may be 
bHng the eflTect of chlorine. Its spedfio usefully applied in the arts, to plate deli- 
gravi^ varies according to the care with cate works with gold and platinum, 
which it has been prepared, from less The weight of its equivalent, and some 
than LOOOto 1.008. It may bepurified by of the .properties of the salts, might lead 
caiefiil evaporation ; and it is worthy iS to the <^inion of the lampic add of Mr. 
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Daaidl bdaiffmapefy the acetic, combined same time 360 parts with one of the cal* 
with some euerous matter. l*his conjee- cuius in powder. This solution reddened 
tnremustbelei^ for future verification.* tincture of litmus, did not render lime- 
Acid (LiraicV. This was discovered water turbid, and on coolingf deposited in 
about the year 1776 by Scheele, in analy- small crystals almost the whole of what it 
zing human calculi, of many of which it had taken up. 7. Seventy-two grains dis- 
constitutes the greater part and of some, ^led in a small glass retort over an open 
particularly that which resembles wood fire, and gradually brought to a red heat, 
in appearance, it forms almost the whole, induced water oi ammonia mixed with a 
It is hkewise present in human ui3ne,and little animal oil, and a brown sublimate 
in that of the camel; and Dr. Pearson weighing 38 f^ndns, and 13 ^runs of coal 
found it in those arthritic concretions com* remained, which preserved its black co« 
monly called chalkatones, wluch Mr. Ten- lour on red hot iron in the open air. The 
nant has nnce confirmed. It is often called brown subhmate was rendered white by a 
7aic acid. second sublimation ; was destitute of smell. 

The following are the results of Scheele's even when moistened by an alkali; was 
experiments on calculi, which were found acid to the taste ; dissolved in boiUng wa- 
to consist almost wholly of this acid : ter, and idso in alcohol, but in less quanti- 

1. Bilute sulphuric acid produced no ef- ty; did not precipitate lime-water; and 
feet on the calculus, but the concentrated appeared to resemble succinic add. 
dissolved it; and the solution ^stilled to Fourcroy has found, that this acid is al« 
diynei8leftablackcoal,givii^offsulphu- most entirely soluble in 3000 times its 
rous acid fumes. 3. The muriatic acid, weight of cold water, when the powdev is 
either diluted or concentrated, had no ef- repeatedly treated with it. From his ex- 
fect on it even with ebullition. 3. Dilute periments he infers, that it contains azote, 
nitric acid attacked it cold; and with the with a considerable portion of carbon, and 
assistance of heat produced an eiferves- but little hydrogen, and fittle oxygen, 
cence and red vapour, cari)onic acud was Of its combinations with the bases we 
evolved, and the calculus was entirely dia- know but little. The lithate of lime is 
8(dved. The solution was acid, even when more soluble than the acid itself; but on 
saturated with the calculus, and gave a exposure to the air it is aoon decomposed, 
beautiful red colour to the skin in half an the carbonic acid in the atmosphere com* 
hour after it was applied; when evaporat- bining with the lime, and precipitating 
ed, it became of a Mood red, but the co- both the lithic acid and new formed car* 
lour was destroyed by adding a drop of bonate of lime separate from each other, 
acid : it did not precipitate muriate of ba- The lithate of soda appears from the ana- 
lytes, or metallic solutions, even with the lysis of Mr. Tennant to constitute the chief 
addition of an alkali; alkalis rendered it part of the concretions formed in the jmnta 
more yellow, and, if superabundant, chang- of «Nity persons. The lithate of potash 
ed it by a strong ^gesting heat to a rose is obtained by digesting calculi in caustic 
colour I and this mixture imparts a rimilar lixivium ; and Fourcroy recommends the 
colour to the skin, and is capable of pre- precipitation of the lithic acid from tlHS 
dpitating sulphate of iron black, sulphate solution by acetic acid, as a good process 
ofcopper green, nitrate of silver gray, su- for obtaining the acid pure in small, white, 
per-oxygenated muriate of mercury, and shining, and almost pulverulent needles, 
golutions ot lead and zinc, white. Lime- * Much additional information has been 
water produced in the nitric solution a obtained within these few years on the na^ 
white precipitate, which dissolved in the ture and habitudes of the lithic acid. Dr. 
nitric md muriatic acida without eiferves- Henry wrote a medical thesis, and after- 
cence, and without destroying their acidi- wards published a paper, on the subject, 
ty. Oxalic acid did not precipitate it. 4. in the second volume of the new series of 
Carbonate of potash did not dissolve it, the Manchester Memoirs, both of which 
either cold or hot, but a sc^ution of per- contain many important facts. He pro- 
£ectly pure potaah dissolved it even cold, cured the acid in the manner above pre- 
llie solution was yellow; sweetish to the scribed by Fourcroy. It has the form of 
taste ; precipitated by all the acids, even white shining plates, which are denser 
tiie carbonic ; did not render lime-water than water. Has no taste nor smell. It 
turbid ; decomposed and precipitated so- dissolves in about 1400 parts ef IxMling 
lution of iron brown, of copper gray, of water. It reddens the intusion of litmus, 
silver black, of zinc, mercury, and lead. When disserved in nitric acid, and evapo- 
wlute ( and exhaled a smell of ammonia, rated to dryness, it leaves a pink sediment. 
5, About 300 parts of lime-water dissolved The dry acid is not acted on nor dissolved 
the calculus by digestion, and lost its acrid by the alkaUne carbonates, ot sub-carbo- 
taste. The solution was partiy precipita* nates. It decomposes soap when assisted 
ted by acids. 6. Pure water dissolved it by heat; as it does also the alkaline sol- 
entirely, but it was Qecessaiy to boil for phuret^^ and hydrosulphurets. No acid 
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tctf on jtf except thoie tiblit oeea^n Its by ^isniig' thloiiiie through irater, 'Md* 
decomposdtioii. It dissolyes in hot flolu- ing this acid in suspension, 
tions of potash and soda, and likewise m M. Gay-Lussac mixed lithic acid with 20 
ammonia, but less readily . The lithates times its weight of oxide of copper, put 
nay be formed, either :by mutually satunu- the mixture into a glass tube, and covered 
ting the two constituents, or we may dis- it with a quantity of copper filings. The 
solve the acid in an excess of base, and we copper filings being first heated to a duS 
may then precipitate by carbonate of am* red heat, was applied to the mixture. The 
monia. The lithates are all tasteless, and gas which came over, was composed of 
resemble in appearance lithic acid itself. 0.69 carbonic acid, and 0.31 nitrogen. He 
They are not altered by exposure to the .conceives, that the bulk of the carbonic 
atmo^here. They are very sparingly so*> acid would have been exactly double that 
loble in water. They are decomposed by of the nitrogen, had it not been for the 
a red heat, which destroys xhe acid. The formation of a little carbonate of ammonia, 
lithic acid is precipitated firom these salt% Hence, uric acid contains two prime equi* 
by all the acids except the pnissic and cai^ valents of carbon, and one of nitrogen. 
Kmic. They are decomposed W the ni* This is the same proportion as exists in 
trates, muriates, and acetates of barytes, cyanogen. Probably, a prime equivalent 
•tiontites, lime, magnesia, and alumina, of oxygen is present. Dr. Prout, in the 
They are precipitated by all the metallic eigbth vol. of the Med. Chir. Trans, de- 
solutions except that of gold. When li- scribes the result of an anUysis of lithic 
thic add is exposed to heat, ^e products acid, eifected also by ig^ted ondeof cop- 
srs carburett^ hydrogen, and carbonic per, but so conducted as to determine the 
acid, prussic acid, eari>onate of ammonia, product of oxygen and hydrogen. Four 
a sublimate, consisting of ammonia com* grains of lithic acid yielded, water 1.05, 
bined with a peculiar acid, which has the carbonic acid 11.0 c. inches, nitrogen 5*5 
following properties : — do. Hence, it consisted of 

Its colour is yellow, and it has a cooling Hydrogen 2,SS7 or 1 prime »» 0.125 

bitter taste. It dissolves readily in water, Carbon 34.28i5 2 «■ 1.500 

and in alkaline solutions, from which H is Oxygen 22.857 1 » 1.000 

not pre<apitated by acids. It dissolves al« Nitrogen 40.000 1 «» 1.750 

so sparingly in alcohol. It is volatile, and .— .-_ ■ , , 

when sublimed a second time, becomes 100.000 4.375 

much whiter. The watery solution red- M. Berard has publi^ed an anafysis of 

dens vegetable Uues, but n veiy small lithic acid since Dr. Prout, in which he al- 

quantiiy of ammonia destroys this proper^ so employed oxide of copper. 

2^ It does not cause effervescence with The following are the results :— 

kaline caribonates. By evaporation it ISarbon 33.61 r'2 Carbon 

yidds permanent crystals, but ill defined, Oxygen 18.89 which ap- J 1 Oxygen . 

from adhering animal matter. These red- Hydrogen 8.34proachto] 4 Hydrogen 

den vegetable blues. Potash when added Nitrogen 39.16 1 1 Nitrogen 

to these crystals, disengages ammonia. 

Vfhtn dissolved in nitric acid, thejr do not 100.00 

leave a red stain, as happens with uric acid; Here we find the mtrogen and carbon 

nor does their solution in water decom- nearly in the same quantity as by Dr. Prout^ 

nose the earthy salts, as happens with al* but there is much more hydrogen and less 

xaline lithates (or urates.) Neither has it oxygen. By urate of baiytes, we have the 

any action on the salts of copper, iron, prime equivalent of unc acid equal to 

gold, platinum, tin, or mercury. With ni- 15.67 ; and by urate of potash it appears to 

trates of silver, and mercury, and acetate be 14.0. It is needless to try to accom- 

of lead, it forms a white precipitate, solu* modate an arrangement of prime equiva- 

ble in an excess of nitric acid. Muriatic lents to these discrepancies. The lowest 

acid occasions no precipitate in the solu- number would requu*e, on the Daltoniah 

tion of these crystals m water. These plan, an association of more than twenty 

properties show, that the acid of the sub- atoms, the g^uping of which is rather a 

Hmate is difiTerent from the tiric, and from sport of fancy, than an exercise of reason, 

every other known acid. Dr. Austin found, For what benefit could accrue to chemical 

that by repeated ^stillations, lithic acid science, b^ stating^, that if we consider the 

was resolved into ammonia, nitrogen, and atom of hthic acid to be 16.75, then it 

prassic acid. See Acin (Ptbolithic.) would probably consist of 

When lithic acid is projected into a flask 
with chlorine, there is formed, in a little 
time, muriate of ammonia, oxalate of am- 
iponia, .carbonic acid, muriatic acid, and 
add; the same results are obtained 

26 16.75 100.0* 



7 atoms Carbon -« 5.25 


31.4 


3 Oxygen « 3.00 


17.90 


12 Hydrogen « 1.500 


8.90 


4 Nitrogen « 7.00 


41.80 
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* Aci> (MiLTC.) The acid of apples; tab disposed in stars, similar to the roarf 
the same with that which is extracted from garic acid of the hog. The margaric acids 
the finiit of the mountain ash. See Acn> of man and the hog resemble each other ; 
(SoRBic.*) as do those of the ox and the sheep ; and 

* Acni (Margabic.) When we immerse of the goose and the jaguar. The coin- 
soap made of pork-grease and potash, in a pounds with the bases, are real soaps. The 
large quantity of water, one part is dissolv- solution of alcohol affords the transparent 
ed, while another part is precipitated, in soap of this country. — Jnnalea de Cfutme^ 
the form of several brilliant pellets. These several volumes.* 

are separated, dried, washed in a large * Acm (Mecoktc). Thisacidisaconsti- 

quantity of water, and then dried on a fil- tuent of opium. It was discovered by M. 

ter. They are now dissolved in boiling Sertuemer, who procured it in the foUow- 

alcohol, sp. gr. 0.830, from which, as it ing way : After precipitating the morphia^ 

cools, the pearly substance falls down pure. Irom a solution of opium, by ammonia, he 

On acting on this wiUi dilute muriatic acid, added to the residual fluid a solution of 

A substance of a peculiar kind, which M. the munate of barytes. A precipitate is in 

Chevreul, the discoverer, calls margarine, this way formed, which is supposed to be 

or margaric add, is separated. It must be a quadruple compound, of barytes, mor- 

well washed with water dissolved in boil- phia, extract, and the meconic acid. The 

ing alcohol, from which it is recovered in extract is removed by alcohol, and the 

the same crystalline pearly form, when the barytes by sulphuric acid; when the me- 

solution cods. conic acid is left, merely in combination 

Mai^aric acid is pearly white, and taste- with a portion of the morphia; and from 

less. Its smell is feeble, and a little simi- this it is purified by successive solutions 

larto that of melted wax. Its specific g^rsb- and evaporations. The acid, when sub- 

vity is inferior to water. It melts at 134** limed, forms long colourless needles ; it 

F. into a veiy limpid, colourless Squid, has a strong afiinity for the oxide of iron, 

which crystallizes on cooling, into brilliant so as to take it from the muriatic solution, 

needles of the finest white. It is insoluble and form with it a cherry-red precipitate 

in water, but very soluble in alcohol, sp. It forms a ciystallizable salt with lime, 

gr. 0.800. Cold margaric acid has no ao- which is not decomposed by sulphuric 

tion on the colour of htmos ; but when acid ; and what is curious, it seems to pos« 

heated so as to soften without melting, sess no particular power over the human 

the blue was reddened. It combines with body, when received into the stomach* 

the salifiable bases, and forms neutral com- The essential salt of opium, obtained in 

pounds. 100 parts of it unite to a quantity M. Derosne's original experiments, was 

of base containing three parts of oxygen, probably the meconiate of morphia, 
supposing that 100 of potash contain 17 of Mr. Robiquet has made a useftil modifi- 

oxygen. Two orders of margarates are cation of the process for extracting mecon- 

fbrmed, the margarates, and the super- ic acid. He treats the opium with mag^e* 

margarates, the Former being converted sia, to separate the morphia, while me- 

into the latter, by pouring a large quanti- coniate or magnesia is also formed. The 

Sof water on them. Other fats besides magnesia is removed by adding muriate of 

at ofthe hog yield this substance. barytes, and the barytes is afterwards se- 

m^cid, Bcue, parated by dilute sulphuric acid. A lar* 

Margarate of potash consists of 100 17 77 ger proportion of meconic acid is tliu»ob- 

Supermargarate - - - - 100 8.88 tained. 
Margarate of soda - - - - 100 12.72 Mr. Robiquet denies that meconic acid 

Baiytes - 100 28.93 precipitates iron fivm the muriate ; but^ 

Strontites 100 20.23 according to M. Vogel, its power of red- 
Lime 100 11.06 deningsolutionsof iron isso great, as to 

Potash render it a more delicate test of this metal, 

Supermargarate of Human hX 100 8.85 than even the prussiate of potash. 

Sheep ikt 100 8.68 To obtain pure meconic acid from the 
Ox fat 100 8.78 meconiate of barytes, M. Choulant tritu- 
Jag^uar fat 100 8.60 rated it in a mortar, with its own wei|^ht 
Goose fat 100 8.77 of glassy boracic acid. This mixture bemg 
If we. compare the above numbers, we put into a small glass flask, which was 
shall find 35 to be the prime equivalent of surrounded with sand in a sa^ pot, in the 
margaric acid. usual manner, and the red beat being 
That of man is obtained under three dif- gradually raised, the meconic acid sublime^ 
ferent forms. 1st, In very fine long nee- in the state of fine white scales or plates, 
dies, disposed in fiat stars. 2d, In very fine It has a strong sour taste, which leaves be« 
and very short needles, forming waved hind it an impression of bitterness. It dis- 
figures, like those of the margaric acid of solves readily in water, alcohol, and ether, 
carcasses. 3d, In very large brilliant crys- It reddens the greater number of vegeta- 



Acid 


32 


3.2 


Soda 


40 


4.0 


Water 


28 
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bk blues, and changes the solutions of It oystallbes in fine needles or globiiI«» 

iron to a cl\erry-red colour. When these by the union of these, or small prisms. It§ 

solutions are heated, the iron is precipi- taste is at first a sweetish sour, which 

tited in the state of protoxide. leaves a bitterness behind. On a plate of 

The mecomates examined by Choulant, hot metal it is readily decomposed, and 

are the following: — dissipated in copious gray fumes, which 

1st, Meconiate of potash. It crystallizes aifect not the smell; leaving behind a 

in four sided tables, is soluble in twice its small quantity of ashes, that do not change 

weight of water, and is composed of either red or blue tincture of litmus. Neu- 

Meconic acid 27 2,7 tralized by potash it crystallizes in groups 

Potash 60 6.0 of long prisms : by soda, in cubes, or tri- 

Water 13 ang^ar laminae, sometimes in groups, 

sometimes single; and by ammonia, in 

100 beautiful prisms with six planes, which 
It is destroyed by heat. soon lose their transparency, and acquire 
24 Meconiate of soda. It crystallizes a silvery white hue. If tiie mellitic acid 
ID soft prisms, is soluble in five times its be dissolved in lime-water, and a solution 
weight of water, and seems to effloresce* of calcined strontian or bai^tes be drop- 
It is destroyed by heat. It conasts of ped into it, a white precipitate is thrown 

down, which is redissolved on adding mu- 
riatic acid. With a solution of acetate of 
baiytes, it produces likewise a white pre- 

ci|>itate, which nitric acid redissolvea; 

100 ^ With solution of muriate of barytes, it pro- 

Zd, Meconiate of ammoma. It crystal- duces no precipitate, or even cloud ; but 
Izes in star-form needles, which, when after standing some time, fine transparent 
sublimed, lose their water of crystalliza- needly crystals are deposited. The mei« 
Hon, and assume the shape of scales. The litic acid produces no change in a solution 
crystals are soluble in 1^ their weight of of nitrate of silver. From a solution of 
water, and are composed of nitrate of mercury, either hot or cold, it 
Acid 40 2.03 throws down a copious white precipitate^ 
Ammonia 42 2.13 which an addition of nitric acid Smroe- 
Water 18 diately redissolves. With nitrate of iron 
— — it gives an abundant predpitate of a dun 
■ 100 veUow colour, which may be redissolved 
If two parts of sal ammoniac be tritura* by muriatic acid. With a solution of ace- 
ted with 3 parts of meconiate of barytes, tate of lead, it produces an abundant pre- 
and heat be applied to the mixture, me- cipitate, immediately redissolved on add« 
coniate of ammonia sublimes, and muriate ing nitric acid. With acetate of copper^ 
of barytes remains. it produces a g^yish-green precipitate; 
4^A, Meconiate of lime. It crystallizes but it does not affect a solution of muriate 
in prisms, and is soluble in eight times its of copper. Lime-water precipitated by 
weight of water. It consists of it, is immediately redissolved on adding 
Acid 34 2.882 lutricacid. 

Lime 42 3.560 M. Klapmth was never able to convert 

Water 24 this acid into the oxalic by means, of nitric 

— acid, which only changed its brownish co- 
100 ^ lour to a pale yellow. 

As the potash and lime compounds give * The meUite, or native mellate of alu- 

neariy the same acid ratio, we may take mina, consists, according to Klaproth, of 

Iheir mean of it, as the true prime «> 2.8.* 46 acid -{- 16 alumina -f- 38 water » 100 ; 

* Acid (Melassig). The add present from which, calling the prime of alumina 

in melasses, which has been thought a pe- 3.2, that of mellitic acid appears to be 

onliar acid by some, by others, the acetic* 9.2.* 

Acid (Msuitic). M. Klaproth disco- * Acid (MxwispsaHic). The seeds of 

vered in the mellite, or honey-stone, meruBpermum cocctdus being macerated fi» 

what he conceives to be a peculiar add of 24 hours in 5 times their weight of water, 

the vegetable kind, combined with alu- first cold, and then boiling hot, yield an 

miiuu This acid is easily obtained by re- infusion, from which solution of subacetate 

dacing the stone to powder, and boiling it of lead throws down a menispermate of 

in about 70 times its weight of water; lead. This is to be washed and drained* 

when the acid will dissolve, and may be diffused through water, and decomposed 

separated from the alumina by filtration, by a current of sulphuretted hydrogen 

By evaporating the solution, it may be ob- gas. The liquid thus freed from leadC is 

tamed in the form of crystals. The fol* to be deprived of sulphuretted hydrogen 

I'Bwing are its charactcrrs :«— by heat, md then forms solution of minis* 
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lent of chlorine 4.43, which conies near to lOO parts of solution 
Berzelius's latest result; while his first of muriatic gas, in Of muriatic aci4l 

number makes it 4.48, ^See CaLounrs). water, of sp. gravity gas, parts. 

As the attraction of muriatic acid ^ for 1.02 contain 4.04 

hygrometrid water is veiy strong, it 18 very l.Ol 2.02 

probable that 38.4 grs. may be the more At the temperature of 40® Fahrenheit^ 
exact weight of 100 cubic inches, reg^ard- water absorbs about 480 times its bulk of 
ing the same bulk of air as »> 30.5. If an gas, and forms solution of muriatic acid 
inflamed taper be immersed in it, it is in- gas in water, the specific gravity of which 
stantly extinguished. It is -destructive of is 1.2109. — Sir H. Davy 9 Elementa. 
animadlife; but the irritation produced by -' In the Annals of Philosophy for Octo- 
it on the epiglottis scarcely permits its de- ber and November 1817, there are two 
scent into the lungs. It is merely changed papers on the constitution of liquid muri- 
in bulk by alterations of temperature ; it atic acid with tables, by Dr. Ure, which 
experiences no changfe of state. When coincide nearly with the preceding results, 
potassium, tin, or zinc, is heated in con- They were founded on a great number of 
tact with this gas over mercury, one-half experiments carefully perfiormed, which 
of the volume disappears, and die remain- are detailed in the October number. In 
der is pure hydrogfen. On examining the mixing strong liquid acid with water, he 
solid residue, it is found to be a metallic found that some heat is evolved, and a 
chloride. Hence muriatic acid g^ con- small condensation of volume is experien- 
sists of chlorine and hydrogen, united in ced, contrary to the observation of Mr. 
equal volumes. This view of its nature Kirwan. Hence this acid forms no longer 
was originally given by Scheele, though an exception, as that eminent chemist 
obscuredby terms derived from the vague taught, to the general law of condensa- 
and visionary hypothesis of phlogiston. ^tioi>of volume, which liquid acids obey in 
The French school afterwards introduced their progressive dilutions. Hitlierto in- 
the belief that muriatic acid gas was a deed many chemists have, without due 
compound of an unknown radical and consideration, assumed the half-sum or 
water; and that chlorine consisted of this ortVAmefica/ mean of two specific gravities, 
radical and oxygen. Sir H. Davy has the to be the truly computed mean ; and on 
distinguished glory of refuting the French . comparing the number thus obtained with 
hypothesis, and of proving by decisive ex- that derived from experiment, they have 
periments, that in the present state of our inferred the change of volume, occasion- 
knowledge, chlorine most be regarded as ed by chemical combination. The errors 
a simple substance ; and muriatic acid gas into which this false mode of computation 
as a compound of it with hydrogen. leads are excessively great, w^hen the two 

This gaseous acid unites rapidly, and in bodies differ considerably in their specific 
large quantity, with water. The following gravities. A view of these erroneous re- 
table of its aqueous combinations, was con- suits was given in Dr. Ure's third table of 
structed after experiments made by Mr. sulphuric acid, published in the 7th num. 
E. Davy, in the laboratory of the Royal In- ber of the Journal of Sciences and the 
stitution, under the inspection of Sir H. Arts, and reprinted in this Dictionary", ar- 
Davy. ' tide Srsciric Gravitt. When, however. 

At temperature 45o> barometer 30. the two specific gravities do not differ 

100 parts of solution mneh, the errors become less remarkable. 

of muriatic gas, in Of muriatic acid It is a singular fact, that the arithmeticat 
water, of sp. gravity gas, parts. mean, which is sAways greater than the 

rightly computed mean specific gravity, 
gives in the case of liquid muriatic acid, 
an error in excess, very nearly equal to 
the actual increase of density. The curious 
coincidence thus accidentally produced, 
between accurate experiments and a false 
mode of calculation is very instructive, and 
ought to lead chemists to verify every 
anomalous phenomenon, by independent 
modes of research. Had Mr. Kirwan, for 
example, put into a nicely graduated 
tube 50 measures of strong muriatic acid, 
and poured gently over it 50 measures of 
water, he would have found after agita- 
tion, and cooling the mixture to its former 
temperature, that there was a decided 
diminution of volume, as Dr. Ure ezperi* 
mentally ascertained.* 
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1.20 


40.80 


1.19 


38.38 


i.ir 


34.34 


1.16 


32.32 


1.15 


30.30 


1.14 


28.28 


1.13 


26.26 


112 


24.24 


1.11 


22.30 


1.10 


20.20 


1.09 


18.18 


1.08 


16.16 


1.07 


14.14 


1.06 


12.12 
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10.10 


1.04 


8.08 


1.03 


6.06 
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TABLE of real Muriatic Acid, &c. in 100 of the Liquid Add, by Dr. Unx. 



Sp.Gr, 

1.1920 
1.1900 
1.1881 
1.1863 
1.1845 
1.1827 
1.1808 
1.1790 



1.177226.04 



1.1753 
1.1735 
1.1715 
1.1698 
1.1679 
1.1661 



1.164224.05 
1.162423.77 



Dry 



28.3 

28.02 

27.73 

2r45 

27.17 

26.88 

26.60 

26.32 



Acid 
Gcu, 



Chlo- 
rine, 



37.60 36.50 



25.75 
25.47 
25.19 
24.90 
24.62 



L1605 



23.49 



1.158723.20 
1.1568 22.92 
1.1550 22.64 



1.1531 
1.1510 
1.1491 



22.36 
22.07 
,21.79 
1.147121.51 
1.1452 21.22 



1.1431 
1.1410 



37.22 
36.85 
36.47 
36.10 
35.72 
35.34 
34.97 
34.59 
34.22 
33.84 
33.46 
33.09 
32.71 
33.34 
31.96 
31.58 
31.21 
30.83 
30.46 
30.08 
29.70 
29.33 
29.95 
28.57 



20.94 
20.66 



1,1391120,37 
1.1371(20.09 
1.1351 19.81 
1.1332 19.53 
1.1312:19.24 
1.1293118.96 



27.82 
27.45 
27.07 
26.69 
26.32 
29.94 



25.19 



36,13 

35,77 

35.40 

35.04 

34.67 

34.31 

33.94 

33.58 

33.21 

32.85 

32.48 

32.12 

31.75 

31.39 

31.02 

30.66 

30.29 

29.93 

29.56 

29.20 

28 83 

28.47 

28.10 

27.74 



28.20 27.37 



27.01 
26.64 
26.28 
25.91 
25.55 
25.18 



25.5724.82 



24.45 



Sp.Gr, 

1.1272 

1.1253 

1.1233 

1.1214 

1.1194 

1.117"> 

1.1155 

1.1134 

1.1115 

1.1097 

1.1077 

1.1058 

1.1037 

1.1018 

1.0999 

1.0980 

1.0960 

1.0941 

1.0922 

1.0902 

1.0883 

1.0863 

1.0844 

1.0823 

1.0805 

1.0785 

1.0765 

1.0746 

1.0727 

1.0707 

1.0688 

1.0669 

1.0649 

1.0629 



Drtf 
Acid, 



17.26 
16.98 
16.70 
16.41 
16.13 
15.85 
15.56 
15.28 
15.00 
14.72 
14.43 
14.15 
13.87 
13.58 



Acid Chlo-\ 
Gas, -^rine. 

24.82'.24.09 
24.44 23.72 
24.06 23.36 
23.69 22.99 



18.68 
18.39' 
18.11 
17.83 
17.5i|23.;)l 22.63 



22.93 



22.56 21.90 



22.18 
21.81 
21.43 
21.05 
20.68 
20.30 
19.93 
19.55 
19.17 
18.80 
18.42 
18.04 



IS.30'17.67 



13.02117.29 16.79 



12.73;i6.92 



12.45 16.54 16.06 



12.17 

11.88 

11.60 

11.32 

11.04 

10.75 

10.47 

10.19 

9.90 

9.62 

9.34 



15.79 
15.42 
15.04 



14.29 
13.91 
13.54 
13.16 
12.78 
12.41 



22.26 



21.53 
21.17 
20.80 
20.44 
19.07 
19.71 
19.34 
18.9s 
18.61 
18.25 
17.88 
17.52 
17.15 



16.42 



16.17 15.69 



15.33 
14.96 
14.60 



14.66 14.23 



13.87 
13.50 
13.14 
12.77 
12.41 
12.04 



Sp,Gr. 

1.0610 

1.0590 

1.0571 

1.0552 

1.05.33 

1.0514 

1.0495 

1.0477 

1.0457 

1.0438 

1.0418 

1.0399 

1.0380 

1.0361 

1.0342 

1.0324 

1.0304 

1.0285^ 

1.0266 

1.0247 

1.0228 

1.0209 

1.0190 

1.0171 

1.0152 

1.0133 

1.0114 

1.0095 

1.0076 

1.0056 

1.0037 

1.0019 

1.000 



Dry I Acid 



Acid, 



Gas, 



9.05 

8.771 

8.49 

8.21 

7.92 

7.64 

7.36 

7.07 

6.79 

6.51 

6.23 

5.94 

5.66 

5.381 

5.09 

4.81 

4.53 

4.24 

3.96 

3.68 

3.39 

3.11 

2.83 

2.55 

2.26 

1.98 

1,70 

1.41 

1.13 

0.85 

0.56 

0.28 

0,00 



auo* 

rinc 



12 03 
11.65 
11.28 
10.90 
10.53 
10.15 
9.77 
9.40 
9.02 
8,65 
8.27 
7.89 
7.52 
7.14 
6,77 
6.39 
6.02 
5.64 
5.26 
4.89 
4.51 
4.14 
3.76 
3.38 
3,01 
2.63 
2.26 
1.88 
1.50 
1.13 
0.752 
0.376 
0.000 



11.68 
11.31 
10.95 
10.58 
10.22 
9.85 
9.49 
9.12 
8.76 
8.39 
8.03 
7.66 
7.30 
6.93 
6,57 
6.20 
5.84 
5.47 
5.11 
4.74 
4.38 
4.01 
3,65 
3.28 
2.92 
2.55 
2.19 
1.82 
1.46 
1.09 
0.73 
0.365 
0.000 



The fundamental density of the acid of 
the preceding table is 1.1920, which is as 
strong as it is comfortable to make or to 
use in chemical researches. To find ^^ 
quantity of real acid in that possesseoof 
greater density, we have only to dUute it 
with a known proportion of water, till it 
come within the range of the table. The 
short memoir in the Annals for November, 
contains the logarithmic series correspon- 
ding to the range of densities and acid 
strengths; but &r all ordinary purposes 
the following simple rule will serve : 
Multiply the decimal part of the number 
denoting the specific gravity by 147, the 
product will be very nearly the per-cen- 
tage of dry acid, or by 197 when we wish 
to know the per-centage of the acid 

ExAXPLEs. 1. The specific gravity is 
1>141 ; required the proportion of dry acid 
in 100 parts. 

0.141 X 147 - 20.72. By the table it 
is 20,66. 



2. The specific gravity is 1.096; the 
quantity of acid gas is sought, 

0.096 X 197 -* 18.9. By the table it is 
18.8. 

According to the new doctrine of Sir 
H. Davy there is no such substance as the 
dry acid ; and therefore in a theoretical 
point of view, the column containing it 
might have been expunged. But for 
practical purposes it is very useful, for it 
showsdirecUy the increase of weight which 
any alkaline or earthy base win acquire^ 
by combining with the liquid acid. Thus^ 
if we unite 100 grs. of liquid acid sp. 
gravity 1.1134 with quicldime, we see that 
the base wil^ on evaporation to drynesat 
be heavier by 16.7 grains. We would 
require a little calcidalion to determine 
this amount from the other columns. We 
have seen it stated that water, in absoA» 
ing 480 times its bulk of the acid gas, be- 
comes of specific gravity 1.2109. If we 
compute from these data the increase of 
its bulk, we ^all find it equal to 1.43, or 



ACI ACl 

nearly one and a half the volume of the inches of gas, and forms a liquid of specific 

water. 481 parts occupy only 1.42 in bulk, gravity 1.2109. Now it is remarkable that 

A condensation of about 340 into one. The Dr. Thomson's additional condensation of 

consequence of this approximation of the 35 inches of gas gives a less specific gravity 

particles, is the evolution of their latent than we have, in the stronger acid of Sir 

neat ; and accordingly the heat produced H. Davy. 

in the condensation of the gas is so great But farther, the table constructed by 

that it melts ice almost as rapidly as the Sir H. and E. Davy presents for its funda- 

steam of boiling water does. Hence also mental density the number 1. 20 of Dr. 

in passing die gas from the beak of a retort Thomson. Now this particular acid of 

into a Woulfe's apparatus containing water 1.20 was carefully analyzed by nitrate of 

to be impregnated, it is necessary to sur- silver, and is stated by Sir H. to contain 

round the bottles with cold water or ice, in 100 grains 40.8 grains of condensed gas. 

if we wish a considerable condensation. Of course we have a remainder of 59.2 

Dr. Thomson, in the second volume of grains of water. 40.8 gr. of gas have a vol- 
his System of Chemistry, 5th edition, has ume at the ordinary pressure and temper- 
committed some curious mistakes in treat- ature of 104 cubic inches, reckoning the 
ing of the aqueous combination of muriatic weight of 100 cubic inches to be 39.162 
acid gas. He says, '< A cubic inch of g^. with Dr. Thomson. And as 59.2 gr. 
water at the temperature of 60^, barome* of water have absorbed 104 cubic inches, 
ter 29.4, absorbs 515 cubic inches of muri- we have the following proportion, 59.2 : 
atic acid gas, which is equivalent to 308 104 : : 252.5 : 443. Thus a cubic inch has con* 
grains nearly. Hence water thus impreg- densed only 443 cubic inches, instead of 
nated contains 0.548^ or more than half of 515. as by Dr. Thomson. And whatever 
its weight of muriatic acid, in the same error may be supposed to be in their 
state of purity, as when g^eous. I caused table, it is but minute, and undoubtedly 
a current of g^ to pass through water, does not consist in underrcoing the quan- 
tiUit refused to absorb any more. The tity of condensed gas. 
specific gravity of the acid thus obtuned By uniting the base of this gas w^ith 
was 1.203. If we suppose that the water silver, and also with potassium, Berzelius 
in this experiment absorbed as much gas has lately determined the prime equivalent 
as in the last, it will follow from it that 6 of muriatic acid to be 3.4261, whence 
parts of water, being saturated with this chlorine comes out 4.4261, and muriatic 
gas, expanded so as to occupy very gas 4.4261 4- 0.125 (the prime ofhydro- 
nearly the bulk of 11 parts; but in all gen) =» 4.5511. But if we take 1.278 as 
my trials the expansion was only to 9 the specific gravity of this acid gas, then 
parts. This would indicate a specific the specific gravity of chlorine will be 
gravity of 1.477; yet upon actually trying twice that number, mrnus the specific 
water thus saturated, its specific gp:«vity gravity of hydrogen, or (1.278 X 2) 
was only 1.203. Is this dinerence owing -^-0.0694 » 2.4866; and as chlorine and 
to the gas that escapes during the taking hydrogen unite volume to volume, then 
<tf the specific gravity ?" page 232. the relation of the prime of chlorine will 

We are here presented with a puzzle 2.4866 

for the chemical student ; and an instruc- be to that of hydrogen =- — - a 35. 83, 

tive example, when one takes the trouble 0.0694 

of unravelling the hank, of a contest be- If we divide this by 8, we shall have 4.48, 

tweexi experimental results and false to represent the prime eqmvalent of chlo- 

computation. Granting all the experimen- rine, and 4.48 4- 0.125 =« 4.605 for that 

tal statements to be exact, none Of the of muriatic acid gas. 

Consequences follow. For, in the first But if we call the specific gravity of 

place, 515 cubic inches of muriatic acid dry muriatic acid gas 1.2590, as Sir H, 

g^s do not weigh 308 grains nearly, but Davy says it should be by calculation, 

only 201 trains ; and hence, secondly, his then the sp. gravity of chlorine becomes 

liquid acid could contain at utmost only 2.4486, and its prime 4.42, a number 

0.443 of its weight of gas, instead of 0.548 ; agreeing nearly with the latest researches 

and, in the third place, the calculated en- of Berzelius. 

lareement of bulk is 1.5, or from 6 to 9, Muriatic acid, from its composition, has 

and not to 11 ; so that the quere with been termed by M. Gay-Lussac the hydro- 

which he concludes is superseded. But chloric acid ; a name objected to, on good 

another quere may here be started, about grounds, by Sir H. Davy. It was prepar- 

the experimental results themselves. Dr. ed by the older chemists in a very rude 

Thomson says, that a cubic inch of water manner, and was called by them spirit of 

ilisorbs 515 cubic inches of gas, and ac- salt.* 

quires the specific gravity by experiment In the ancient method, common salt was 

of 1.203. Sir H. Davy states, that a cubic pre^ously decrepitated, then g^und 

inch of water absorbs about 480 cubic with dried clay, and kneaded or wrougl^ 
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xnth trater to a moderately stiff conatf* which ipvtB 453,7 grains Troy. Ihit 

tence, after which it was divided into weight multiplied by 1.142 « the specific 

balls of the size of a pigeon's egg: these gravity of their standard acid, gives the 

balls, being previously well dried, were product 520.4 ; which being multipUed 

put into a retort, so as to fill the vessel by 0.2763, the muriatic gas in 1.00 by Dr. 

two-thirds full ; distillation being then Ure's table, we have 143.8 or 144 for the 

proceeded upon, tlie muriatic acid came acid gas in the liquid ounce, of the above 

over when the heat was raised to ignition, density. We find this quantity equivalent 

la this process eight or ten parts of clay to 20u gr. of carbonate of lime. Had the 

to one of salt are to be used. The retort fundamental number 28.3 of Dr. Ure's 

must be of stone-ware well coated, and table been made 28.6, as one of his ex- 

the furnace must be of that kind called periments related in the Annals of Philoso* 

reverberatory. phy indicates, then a liquid ounce of the 

It was formerly thought, that the salt above acid would have cUssolved upwards 

was merely divided in this operation by of 202 grains of pure calcareous carbonate, 

the clay, and on this account more readily But when the results fluctuate between 

Save out its acid : but there can be little 28.3 and 28.6, they become exceedingly 
oubt, that the effect is produced by the difficult to decide upon. As the difference 
siliceous earth, which abounds in large is altogether unimportant in practice, he 
proportions in all natural clays, and de- does not feel himself justified in nuddng 
tains the alkali of the salt by combining any alteration in his table. The limit of its 
with it. error is certainly a fraction of one per cent. 
• Sir H. Davy first gave the just ex- "Were 29.0 the leading number, then a 
planation of this decomposition. Common liquid oz. of acid of 1.142, would dissolve 
salt is a compound of sodium and chlorine. 205 grains of calc spar. It is obvious that 
The sodium may be conceived to combine the series of specific g^vities g^ven in the 
with the oxygen of the water in the earth, above table, is altogether independent of 
and with the earth itself, to form a vitreous this question. If 28.6 should be prefer- 
compound ; and the chlorine to unite red by any person, let him multiply this 
with the hydrogen of the water, forming number by 0.9, 0.8, 0.7, 0.6, &c. and h^ 
muriatic acid gas. ** It is also easy," adds will have a series of numbers represen- 
he, ** according to these new ideas, to ex- ting the quantities of dry acids correspon* 
plain the decomposition of salt by moisten- ding to the specific gravities 1 .190, 1.1735, 
ed litharge, the theory of which has so 1.1550, 1.1351, &c. for these densities are 
much perplexed the most acute chemists, opposite to 90, 80, 70, 60, &c. per cent of 
It may be conceived to be an instance of the strong acid. When this acid is con- 
compound affinity ; the chlorine is attrac- taminated with sulphuric acid, it affords 
ted by the lead, and the sodium combines precipitates with muriates of bar3rtes and 
with the oxygen of the litharge, and with strontites.* 

water, to form hydrate of soda, which We have described the ancient method 

g^radually attracts carbonic acid from the of extracting the gas from salt, which is 

air. When common salt is decomposed now laid aside. 

by oil of vitriol, it was usual to explain the The English manufacturers use iron stills 

phenomenon by saying, that the acid by its for this distillation, with earthen heads: 

superior affinity, aided by heat, expelled the philosophical chemist, in making the 

the gas, and united to the soda. But as actd^o/'rommerce, will doubtless prefer glass, 

neither muriatic acid nor soda exists in Five parts, by weight, of strong sulphuric 

common salt, we must now modify the acid are to be added to six of decrepitated 

explanation, by saying that the water of sea salt, in a retort, the upper part of which 

the oil of vitriol is first decomposed, its is furnished with a tube or neck, through 

oxygen unites to the sodium to form soda, which the acid is to be poured upon the 

wmch is seized on by the sulphuric acid, salt. The aperture of this tube must be 

while the chlorine combines with the hy- closed with a ground stopper immediately 

drogen of the water, and exhales in the after the pouring. The sulphuric acid im- 

form of muriatic acid gas." mediately combines with the alkali, and 

As 100 parts of dry sea salt, are capable expels tlie muriatic acid in the form of a 

of yielding 62 parts by weight of muriatic peculiar air, which is rapidly absorbed by 

acid gas, these ought to afford by econo- water. As this combination and disen- 

mical management nearly 221 parts of gagement take place without the app]ica- 

liquid acid, specific giavity 1.142, as pre- tion of heat, and the aerial fluid escapes 

scribed by the London College, or 200 very rapidly, it is necessary to arrange and 

parts ofacidsp.gr. 1.160, asdirected by the lute the vessels together before the sul- 

Edinburgh and Dublin Pharmacopeias. phuric acid is added, and not to make any 

The fluid ounce of the London College fire in the furnace until the disengagement 

^ing.^!^ of a wine pint, is equal in weight begins to slacken; at which time it must 

to 1.265817 lbs. Troy, divided by 16, be very gradually raised. Before the mo- 
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dern improvements in chemistiy were more soluble than the muriate of baryte«» 
made, a great part of the acid escaped for and does not separate by cooling*, the mu- 
want of water to combine with ; but by the riate of barytes will crystallize into a per- 
use of Woulfe's apparatus, (See Labori- fectly white salt, and leave the muriate of 
TORT,) the acididr is made to pass through soda in the mother water, which may be 
water, in which it is nearly condensed, and evaporated repeatedly till no more muriate 
forms muriatic acid of double the weight of barytes is obtained. This salt was first 
of the water, though the bulk of this fluid employed in medicine by Dr. Crawford, 
is increased one-half only. The acid con- chiefly in scrofulous complaints and can- 
densed in the first receiver, which con- cer, beginning with doses of a few drops 
tains no water, is of a yellow colour, aris- of the saturated solution twice a-day, and 
ing from the impurities of the salt. increasing it g^dually, as far as forty or 

The marine acid in commerce has a straw fifty drops in some instances. In large do- 

colour: but this is owing to accidenUd im- ses it excites nausea, and has deleterious 

purity; for it does not obtain in the acid eflfects. Fourcroy says it has been found 

produced by the impregnation of water very successful in scrofula in France. It 

with the pure aeriform acid. has likewise been recommended as a ver- 

The muriatic acid is one of those longest mifuge ; and it has been given with much 

known, and some of its compounds are apparent advantage, even to very younff 

among those salts with which we are most cnildren, where the usual symptoms of 

fiuniliar. worms occurred, though none were ascer- 

• The muriates, when in a state of dry- tained to be present. As a test of sulphu- 

ness, are actually chlorides, consisting of ric acid it is of great use. 
chlorine and the metal ; but since moisture The muriate of potash, formerly known 

makes them instantly pass to the state of by the names of febrifvg'e salt of Sylvius, 

muriates, we shall describe them under digestive scUt, and regenerated sea salt, crys- 

this article. The sulphates and nitrates, tallizes in regular cubes, or in rectang^ilar 

when destitute of water, may in like man- parallelopipedons ; decrepitating on the 

ner be regarded as containing neither acid tire, without losing much of their acid, and 

nor alkali, and might therefore be trans- acquiring a little moisture from damp air, 

ported to some new department of classi- and giving it out again in dry. Their taste 

fication, to be styled sulphides and nitrides, is sahne and bitter. They are soluble in 

as we shall see in treating of salts.* thrice their weight of cold water, and in 

The muriate of barytes cr}'stallizes in ta- but little less of boiling water, so as to re- 
bles bevelled at th« edges, or in octaedral quire spontaneous evaporation for crystal- 
pyramids applied base to base. It is solu- lizing. Fourcroy recommends, to cover 
ble in five parts of water at 60^, in still less the vessel with g^uze, and suspend hairs 
at a boiling heat, and also in alcohol. It in it, for the purpose of obtaining regular 
is not altered in the air, and but partly de- crystals. 

composable by heat. The sulphuric acid It is sometimes prepared in decoropo- 

9eparates its base ; and the alkaline carbo- sing sea salt by cgmmon potash for the 

nates and sulphates decompose it by dou- purpose of obtaining soda; and may be 

ble affinity. It is best prepared by dis- formed by the direct combination of its 

solving the carbonate in dilute muriatic constituent parts. 

acid ; and if contaminated with iron or lead. It is decomposable by the sulphuric and 
which occasionally happens, these may be nitric acids. Barytes decomposes it, though 
separated by the addition of a small quan- not completely. And both silex and alu- 
tity of liquid ammonia, or by boiling and mina decomposed it paitially in the dry 
stirring the solution with a little barytes. way. It decomposes the earthy nitrates, 
Mr. Croettling recommends to prepare it so that itmi^t be used in saltpetre manu- 
from the sulphate of barytes: eight parts factories to decompose the nitrate of lime. 
of which in fine powder are to be mixed Muriate of soda, or common salt, is of con- 
with two of muriate of soda, and one of siderable use in the arts, as well as a ne- 
chareoal powder. This is to be pressed cessary ingredient in our food. It crystal- 
hard into a Hessian crucible, and exposed lizes in cubes, which are sometimes group- 
Ibr an hour and a half to a red heat in a ed together in various ways, and not unfre- 
wind furnace. The cold mass, being pow- quenUy form hdilow quadrangular pyra- 
dered, is to be boiled a minute or two in mids. In the fire it decrepitates, melts, 
sixteen parts of water, and then filtered, and is at length volatilized. When pure 
To this liquor muriatic acid is to be added it is not deliquescent. One part is soluble 
by little and little, till sulphuretted hydro- in 2J of cold water, and in little less of hot, 
gen ceases to be evolved ; it is then to be so that it cannot be crystallized but by eva- 
filtered, a little hot water to be poured on poration. According to M. Chenevix, it ia 
the residuum, the liquor evaporated to a soluble in alcohol also,, particularly when 
pellicle, filtered again, and then set to cr^-s- it is mixed with the chlorate, 
tallize. As the muriate of soda is much Common salt is found in large masses, or 
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in rocks under the earth, in England and of its Weight of salt ; that of the sea bc- 
dsewhere. In the solid form it is called tween England and Flanders contiuns one 
tal ffem or rock salt. If it be pure and trans- thirty-second part; that on the coast of 
parent, it may be immediately used in the Spain one sixteenth part; and between 
state in wliich it is found; but if it contain the tropics it is said, erroneously, to con- 
any impure earthy particles, it should be tadn from an eleventh to an eighth part, 
previously freed from them. In some The water of the sea contains, besides 
countries it is found in incredible quanti- the common salt, a considerable propor- 
ties, and dug up like metals from the bow- tion of muriate of magnesia, and some sul- 
els of the earth. In this manner has this phate of hme, of sofla, and potash. The 
salt been dug out of the celebrated salt former is the chief ingredient of the re- 
nines near Bochnia and Wieliczka, in Po- maining liquid which is left after the ex- 
land, ever since the middle of the 13th traction ofthe common salt,and is called the 
century, consequently above these 500 mother water. Sea water, if taken up near 
years, in such amazing quantities, that the surface, contains also the puUid re- 
sometimes there have been 20,000 tons mains of suoimal substances, which render 
ready for sale. In these mines, which are it nauseous, and in a long continued calm 
said to reach to the depth of several hun- cause the sea to stink, 
dred fathoms, 500 men are constantly em- The whole art of extracting salt fi^om 
ployed. The pure and transparent salt waters which contain it, consists in evapo- 
needs no other preparation than to be rating the water in the cheapest and most 
beaten to small pieces, or p^und in a mill, convenient manner. In England, a brine 
But that which is more mipure must be composed of sea water, with the addition 
elutriated, purified, and boiled. That of rock salt, is evaporated in large shallow 
which is quite impure, and full of small iron boilers ; and the crystals of salt are 
stones, is sold under the name of rock salt, taken out in baskets. In Russia, and pro- 
and is applied to ordinary uses ; it may bably in other northern countries, the sea 
likewise be used for strengthening weak water is exposed to freeze ; and the ioe, 
and poor brine-springs. which is almost entirely fresh, being taken 

Though the salt mines of Wieliczka, out, the remaining brine is much stronger, 
near Cracow in Poland, have long asto- and is evaporated by boiUng. In the 
nished the philosopher and traveller, yet southern parts of Europe the salt-makers 
it deserves to be remarked, that the quan- take advantage of spontaneous evapora- 
6ty o£ rock salt obtained from the mines tion. A flat piece of ground near the sea 
of Northwich is greatly superior to that is chosen, and banked round, to prevent 
obtained at Cracow. The bishop of Llan- its being overflowed at high water. The 
daff affirms, that a single pit, into which space within the banks is divided by low 
he descended, yielded at a medium 4000 walls into several compartments, which 
tons of salt in a year, which alone is about successively communicate with each other. 
two4hirds of that raised in the Polish At flood tide, the flrst of these is filled 
mines. This rock salt is never used on with sea water ; which, by remaining a 
our tables in its crude state, as the Polish certain time, deposites its impurities, and 
rock salt is • and though the pure transpa* loses part of its aqueous fluid. The resi- 
isent salt might be used with our food, with- due is then suffered to run into the next 
out any danger, yet it is prohibited under compartment; and the former is again 
a penalty of 40s. for every pound of rock filled as before. From the second corn- 
salt so applied. It is partly purified in partment, after a due time, the water is 
water, and a great ^art of it is sent to Li- transferred into a third, which is Uned 
verpool and other places, where it is used with clay well rammed and levelled. At 
either for strengthening brine-springs or this period the evaporation is usually 
sea water. brought to that degree, that a crust of salt 

Beside the salt mines here mentioned, is formed on the surface of the water, 

where the common salt is found in a con- which the workmen break, and it imme- 

crcte state, under the name of rock salt, diately falls to the bottom. They continue 

there is at Cordova, in the province of Ca- to do this, until the quantity is sufficient 

talonia in Spain, a remarkable solid moun- to be raked out, and dried in heaps. This 

tsun of rock salt ; this mountain is between is called bay sa'J. 

four and five hundred feet in height, and a In some parts of France, and also on the 

league in circuit ;' its depth below the sur- coast of China, they wash the dried sands 

face of the earth is not known. This of tlie sea with a small proportion of wa- 

mountain contains the rock salt without ter, and evaporate this brine in leaden 

the least admixture of any other matter. boilers. 

The waters of the ocean every where There is no difference between thissak 
Abound with common salt, though in diffe- and the lake salt extracted from different 
rent proportions. The water of Uie Bal- lakes, excepting such as may be occasion- 
tic sea is said to contain one sixty-fourth ed by the casual intervention of somesuJa- 
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stjincei. In this respect the Jeltonic salt acid ia expelled in the usual way of manu- 
iirater lake, in the Russian dominions, near facturing' it from common salt. Various 
Saratow and Dmitrewsk, deserves our at- processes for this purpose were tried in 
tention. In the year 1748, when the Rus- France and made public by the French 
tfians first fetched salt thence, the lake gt)vemment, all depending on the princi- 
was almost solid with salt ; and that to pie of decomposing the acid of the sul- 
8uch a degree, that they drove their heavy phate, by charcoal, and at the same time 
wagons over it, as over a frozen river, adding some other material to prevent 
and broke up the salt.f But since the the soda from forming a sulphuret. What 
year 1757 the water has increased so theyconsideras thebest,is to mixthesul- 
much, that at this time it is nothing more phate of soda with an equal weight of chalk 
than a lake very strongly impregfnated and rather more than half its weight of 
with salt. The Jeltonic lake salt contains charcoal powder, and to expose the mix- 
at the same time alum and sulphate of ture in a reverberatoiy furnace to a heat 
magnesia. sufficient to bring them to a state of im- 

At several places in Germany, and at perfect liquefaction. Much of the sulphur 

Montmarot in France, the waters of salt formed will be expelled in vapour and 

springs are pumped up to a large reser- burned, the mixture being frequently 

voir at the top ot a building or shed ; from stirred t« promote this ; and this is conti- 

which it drops or trickles through small nued till the' mass on cooling assumes a 

apertures upon boards covered with brush- fine g^n. It is then left exposed to a 

wood. The large surface of the water humid atmosphere, and the carbonate of 

thus exposed to the air causes a very con- soda may be extracted by lixiviation, the 

uderable evaporation ; and the brine is af- sulphur not consumed having united with 

terward conveyed to the boilers for the the lime. Tinmen's shreds, or old iron, 

perfect separation of the salt. ^ may be employed instead of chalk, in the 

To free common salt from those mix- proportion of 65 parts to ^^ of sulphate 

tures that render it deliquescent, and less of soda, and 62 of charcoal ; or chalk and 

fit for the purposes to which it is applied, iron may be used at the same time in dif. 

it may be put into a conical vessel with a ferent proportions. The muriate of soda 

small aperture at the point, and a satura- might be decomposed in the first instance 

ted solution of the muriate of soda boiling by the sulphate of iron, instead of the sul- 

hot be poured on it. This solution wiU phuric acid. The carbonate of soda thus 

dissolve and cany off any other salt mix- prepared, however, is not free ffom sul- 

cd with the muriate of soda, and leave it phur, and Dize recommends the abstrac- 

quite pure, by repeating the process three tion of it by adding litharge to the lixi- 

or four times. viimi in a state of ebullition, which will 

From this salt, as already observed, the render the alkaU pure. Oxide of manga- 
muriatic acid is extracted ; and of late nese was substituted in the same way with 
years to obtain its hase separate, in the equal success ; and this ma^ be used re- 
most economical mode, for the purposes peatedly, merely by calcining it after each 
of the arts, has been an object of research, time to expel the sulphur. 
The process of Scheele, which consists in Mr. Accum gives the following method, 
mixing the muriate of soda with red oxide as havings answered extremely well in a 
of lead, making this into a soft paste with soda manufactory in which he was em- 
water, and allowing' it to stana thus for ployie^: — Five hundred pounds of sulphate 
some time, moistemng it with water as it of s^da, procured from the bleachers, who 
gets dry, and then separating the soda make a larg« quantity in preparing their, 
from the muriate of lead by lixiviation, has muriatic acid from common salt, were put 
been resorted to in this country. Mr. into an iron boiler with a sufficient quan- 
Tumer some years ago had a patent for tity of soft water. Into another boiler were 
it; converting the muriate of lead into a put 560 lbs. of good American potash, or 
a pigment, which was termed mineral or 570, if the potash were indifferent, dis- 
jmteru yeHovf, by heating it to fusion. The solved in about 30 pails of water, or as lit- 
bxide of lead should be at least twice the tie as possible. When both were brought 
weight of the salt. This would have an- to boil, the solution of potash was ladled 
swered extremely well, had there been into that of sulphate of soda, agitating the 
an adequate and regular demand for the mixture, and raising the fire as quickly as 
pigment. At present, we understand, the possible. When the whole boiled, itwaa 
gpreater part of the carbonate of soda in ladled into a wooden gutter, that convey- 
the market is furnished by decomposing ed it to a wooden cistern lined with lead 
the sulphate of soda left after the muriatic near half an inch thick, in a cool place. 

* Sticks were placed across the cistem»* 

f Why did it not sink? Does salt swim from which sups of sheet lead, two or 

like ice ? I question the truth of thii ^c- three inches wide, hung down into the 

count. duid about foux ifk^9» wtMt ftom e*^ 
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Other. When the whole was cold, which wat«r, and hy heat In its own watev of 
in winter was in about three days, the fluid crystallization. It is one of the most de- 
was drawn off, the crystaUzed salt was de- liquescent salts known ; and when defi- 
tached from the slips of lead, and the quesced has been called oil of Ume, It 
rock of salt fixed to the bottom was separ- exists in nature, but neither very abim- 
ated by a chisel and mallet. The salt being dantl^ nor very ^ure. It is formed in 
washed in the same cistern, to free it from chemical laboratories, in the decompoa- 
impurities, was then returned to the boil- tion (^muriate of ammonia; and Homoef^g^ 
er, dissolved in clear water, and evaporat- found, that, if it were urged by a violent 
ed till a strong pellicle formed. Letting it heat, till it condensed, on cooling, into a 
cool till the hand could be dipped into it, vitreous mass, it emitted a phosphoric 
it was kept at this temperature as long as light upon being struck by any liard body, 
pellicles would form over the whole sur- in which state it waa tatted Bamberg^a phot* 
Uce, and fall to the bottom. When no phof^s, 
more pellicles appeared without blowing Hitherto it has been little used except 
on the surface, the fire was put out, and for frigt>rific mixtures; and with snow it 
^ the solution returned into the cistern to produces a veiy great degree of cold. 
^ ciystallize. If the solution be suffered to Fourcroy, indeed, says he has found it of 
cool pretty low, very little sulphate of g^at utili^ in obstructions of the lynh 
potash will be found mixed with ttie soda; phatics, and in scrofulous affections. 
but the rocky masses met with in the mar- The muriate of ammonia has long been 
ket generally contain a pretty large quan- known by the name of »al ammoma, at am' 
tity. In the process above described, the nundc. It is foimd native in the neigh- 
produce of the mixed salt from 100 lbs. of bourhood of volcanoes, where it is sub- 
sulphate of soda was in general from 136 limed sometimes nearhr pure, and in dif- 
to 139 lbs. ferent parts of Asia and Africa. A great 

Besides its use in seasoning our food, deal is carried annually to Russia and St- 
and preserving meat both for domestic beria from Buchaiian Tartaiy ; and we 
consumption and during the longest voy- formerly imported huge quantities from 
ages, and in furnishing us with the muri- Egypt, but now manufacture it at hoine* 
atic acid and soda, salt forms a glaze for See Akmoitia. 

coarse pottery, by being thrown into the This salt is usually in the form of cakes^ 
oven where it is baked ; it improves the with a convex surnice on one aide, and 
whiteness and clearness of glass ; it gives concave on the other, £rom being sub- 
greater hardness to soap ; in melting me- limed into large globular vessels ; but by 
Uh it preserves their surface from calci- solution it may be obtained in regular 
nation, by defending them from the air, quadrang^ular crystals. It is remarkable 
and is employed with advantage in some for possessing a certain degree of ductili« 
assays ; it is used as a mordant, and for im- ty, so that it is not easily pulverable. It 
proving certsun colours, and enters more is soluble in 3 J parts of water at 60®, and 
or less into many other processes of the in little more than its own wei^t of boil- 
arts, ing water. Its taste is cool, acnd, and bit- 

The muriate of strontian has not long terish. Its specific gravity is 1.42. It 

been known. Br. Hope first distinguished iLltracto moisture from the aur but very 

it from muriate of barj'tes. It cr>'stallizes slightly. 

in very slender hexagonal prisms, has a Muriate of ammonia has been more em- 
cool pungent taste, without the austerity ployed in medicine than it is at present, 
of the muriate of barytes, or the bitterness It is sometimes useful as an auxiliary to 
of the muriate of lime ; is soluble in 0.75 the bark in intermittents; in gargles it is 
of water at 60^, and to almost any amount beneficial, and externally it is a good dis- 
in boiling water ; is likewise soluble in cutient. In dyeing it improvesor height- 
alcohol, and gives a blood-red colour to its ens different colours. In tinning and sol- 
flame, dering it is employed to preserve the sur- 

It has never been found in nature, but face of the metals from oxidation. In as- 

mav be prepared in the same way as the saying it discovers iron, and separates it 

muriate of barytes. from some of its combinations. 

The muriate of lime has been known by The muriate of magnesia is extremely 

the names of marine selenite, calcareotu deliquescent, soluble in an equal weight of 




tion be greatly concentrated, and exposed acid. Its taste is intensely bitter, 

to a low temperature, it is condensed in With ammoiua this muriate forms a tri- 

confused bundles ofneedly crystals. Its pie salt, crystallizable in IteUe poJyedions, 

taste is acrid, bitter, and very disagreea- which separate quickly from the water, 

ble. It is soluble in half its weight of cold but are not very rcgulariy formed. It» 
Vol. I. [ 9 ] 
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ttst« pftrtakes of that of both the prece- one of muriatic acid. For the ratio of 

ding salts. The best mode of preparing oxygen to the acid, by weight, is 1. to 4.6 ; 

h, is by mixing a solution of 27 parts of but by measure the ratio will be as these 

muriate of ammonia with a solution of 73 two numbers respectirely divided by the 

of muriate of magnena; but it may be specific gravity of the g^ses, or as -^.-Jxt 

formed by a semi-decomposition of either to t ^f^, which by reduction makes near; 

ofthese muriates by the base of tiie other. \y ^^^ volume of oxygen, equivalent to 

It is decomposable by heat, and requires feur of muriatic acid. Now, the oxygen 

six or seven times ite weight of water to in the above result, instead of being l-4th 

!S I? **' . *. , . , . of the volume of tiie acid gas, was seven 

Of the munatc of glucme we know but times greater, whence we derive the num. 
littie. It appears to cnrstalhae m very ^er 28. StiU more oxygen may however 
small crystals; to be decomposable by be added. On putting the above oxygen- 
heat; and, dissolved m alcohol and diluted i^gd acid in contact with sulphate of ail- 
witii water, to form a pleasant saccharine ^er, an insoluble chloride of this metal 
liquor. ^ , , . , , subsides, and the liquid is oxygenized 

Munate of alumma is scarcely crystal- guiphuric acid. When tiiis is passed 

hzable, as on evaporation it assumes the through the filter, muriatic acid is added 

state of a thick jeUy. It has an acid, styp. to it, but in smaller quantity tiian existed 

tic. acnd taste. It is extremely soluble j^ the original oxygenized acid. A quan- 

m water, and dehquescent. Fire decom- tity of barytes, just sufficient to precipi- 

poses it. It may be prepared by dwecUy tate tiie sulphuric acid, is then added. In- 

combimng the munatic acid wiUi alumina, gtantiy the oxygen, leaving the sulphuric 

but the acid alwaw remains m excess. ^cid to unite witii the muriatic acid, brings 

The munate rf zufcon crystalhxes m that acid to the highest point of oxygena- 

small needles, wluch are very soluble, at- tion. Thus we see that we can transfer 

tract moisture, md lose their transparency the whole of tiie oxygen from one of 

m the air. It has an austere taste, with these acids to the other ; and on a little 

somewhat of «atraony. It is decomposa. ^flection it will be evident, tiiat to obtain 

bleby heat. Ihcgdhc wid precipitates sulphuric acid in the highest degree of 

from its solution, if it be feee ftom iron, a oxygenation, it will be merely necessary 

^*5!i^*^'^*^^'- ^*^i^»™ "^ ammonia, to pour barytes water into oxygenated 

if added m excess, redissolves the preci- guiihuric acfd, so as to precipilatlonly a 

pitate It had bdfore thrown down. pan of tiie acid. 

Munate of yttna does not ctystallize ^ „ ^ .,,.., 

when evaporated, but forms a jeUy : it ^^ ^^^ operations, witii a little prac- 

dries with difficulty, and deliquesces. **^^» ^^y ^^ performed without the least 

Fourcroy observes, that when siliceous difficulty. By combining the two metiiods 

stones, previously fused with potash, arc just described, M. Thenard found that he 

treated with muriatic acid, a limpid solu- <^"1<^ o^*"" oxygenized muriatic acid, 

tion is formed, which may be reduced to contaimng nearly 16 times as many vo- 

a transparent jelly by slow evaporation. ^»*™«* of oxygen as of munatic acid, which 

But a boiUng heat decomposes the sili- »ep««aeiit8 about 64 equivalent primes of 

ceous muriate, and the earth is deposited. ^* former to one of the latter. This 

The solution is always acid. oxygenized acid leaves no residuum when 

• Acid (Mubiatio, Oxtoevatsd); See evaporated. It is a very acid, colourless 
GflLORTirs.* liquid, almost destitute of smell, and pow- 

♦ Acid (MuauTic, Oxtoestized). This ^rfully reddens turnsole. When boiled 
supposed acid was lately described by M. ^®' ®o™® ^™e, its oxygen is expelled. It 
Thenard. He saturated common muriatic dissolves zinc without effervescence. Its 
acid of moderate strength with deutoxide *ct>on on the oxide of silver is curious, 
of barium, reduced into a soft paste by These two bodies occasion as lively an ef- 
tritoration with water. He then precipi- fervescence as if an acid were poured 
tated the baiytes from the liquid, by ad- "P*^" » carbonate. Water and a chloride 
dii»the requisite quantity of sulphuric w^fonned, while the oxygen is evolved, 
acid. He next took this oxygenized mu. '^^^ oxide enables us to determine the 
riatic acid, and treated it wi& deutoxide 9«anti^ of oxygen present in the oxygen- 
of barium and sulphuric acid, to oxygenate "^^ ^^'^ ^our mercury into a g^duated 
it anew. Inthiswavhe charged it with 8f^**" *'*^®» leaving a small determinate 
oxygen as often as 15 times. He thus ob- ^PJ^ce, which must be filled with the above 
tained a liquid acid which contained 32 ^^ invert the tube in mercury, let up 
times its volume of oxygen at the tempe* oxide of silver diffused in water ; instanUy 
rature of 68o Fahr. and at the ordinary ^^ oxygen is separated. 
atmomherical pvessure, and only. 4j^ times We ought, however, to regard this sp- 
its volume of muriatic acid, which gives parent oxygenation of the acid, merely 
•bout 38 equivalent primes of oxygen to w the conveision of a portion of its com- 
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bined water into deutozide of hydrof^n. ber is however too {^at» in consequence 

The same expbination may be extended to of estimating the specific gravity of ozy- 

tbe other oxygenized acids of M. Thenard. gen 1.1111, while M. Gay-Lussac makes it 

See Water.* 1.10359. Chloric acid is at any rate a com- 

* Acid (CHLoaic). We place this acid pound of 5 pnmes of oxygen + ^ of chlo- 

after the muriate acid, because it has rine ^ S,+ 4.43 by Berzelius, or 5. -^ 

chlorine also for its base. It was first eli- 4.45 by l>r. Ure's estimate of the atom of 

Binated from the salts containing it by M. chlorine. 

Gay-Lussac, and described by him in his M. Yaoquefin, in making phosphate of 

admirable memoir on iodine, published in silver act on the mixed saline solution 

the 91st volume of the Annales de Chimie, above described, tried to accelerate its 

When a current of chlorine is passed for action by dissolving it previously in acetic 

some time through a solution of bar3rtic acid. But on evaporating the chlorate of 

earth in warm water, a substance called barytes so obtained to £yness, and ex- 

hjperoxymuriate of baiytes by its first posing about 30 grains to a decomposing 

discoverer, M. Chenevix, is formed, as heat, a tremendous explosion took place, 

well as some common muriate. The lat- which broke the furnace, rent a thick 

ter is separated, by boiling phosphate of platiaa crucible, and drove its lid into the 

ttlver in the compound solution. The for- chimney, where it stuck. It was the em- 

nier may then be obtained by evaporation, ployment of acetic acid which occasioned 

in fine rhomboidal prisms. Into a dilute this accident, and therefore it ought never 

solution of this salt, M. Gay-Lussac poured to be used in this way. 

weak sulphuric acid. Though he added ^o the preceding account of the pro- 

only afew drops ofwid, not nearly enough perties of chloric acfd, M. Vauquelin has 

to saturate Ae barytes, the hquid became ^^^^^ ^he following : Its taste fs not only 

sensibly acid, and not a bubble of oxvgen ^^^ ^ut astringent, and its odour, when 

escaped. By contmumg to add sulphuric concentrated, ii somewhat pungent. It 

acid with caution, he succeeded inobtain- differs from chlorine, in not precipitating 

mg an acid liquid entirely free from sui- ,j^ti„ ^^en paper staineS with litmus 

phunc acid and barytes, and not precqii- ? j^ft for ^me Ume in contact with it, the 

Utmg nutate of silver. It was chloric acid ^^1^,,^ j,, destroyed. Mixed with muriatic 

dissolved in water. Its characters are the ^^^.j^j^ ^^^y jg forced, and botfi acids are 

i2!^"^*j t 'ti 11 »A converted into chlorine. Sulphurous acid 
This acid has no sensible smell. Its so- is converted into sulphuric, by taking oxy- 
lotion in water is perfectly colourless. Its ft^^, ^^e chlonc acid, which is con- 
taste 18 veiy acid, and it reddens litmus Jequently converted into chlorine. 
without destroying the colour. It produces j,., . ., ,. .itt 
no aheration on solution of indigo in sul- Chlonc acid combines with the bases, 
phuricacid. Light does not decempose it. and forms the chlorates, a set of salts for- 
It may he concentrated by a gentle heat, «»erly known by the name of the hyperoxy- 
withottt undergoing decomposition, or gemzed munates. They may be formed 
without evaporating. It was kept a long e^^^r directly by saturating the alkali or 
time exposed to thi air without sensiblS earth with the chlonc acid, or by the old 
dimmutbn of its quantity. When con- process of transmitUng chlorine through 
centrated. it has something of an oUy con- ^^ solutions of the bases, in Woulfe's 
sistency. When exposed to heat, it is bottles. In this case the water is decom- 
partly decomposed into oxygen and chlo- Posed. Its oxygen umtes to one portion of 
rine, and partly vohitiHzed without altera- ^^\ chlonne, fonning chlonc acid, while 
tion. Muriatic acid decomposes it in the its hj^drogen unites to another portion of 
same way, at the common temperature, chlorine, fonning muriatic acid; and 
Sulphurous acid, and sulphuretted hydw). ^ence, chlorates and muriates must be 
gei have the same property; but nitric contemporaneously generated, and must 
Lid produces no change upon it. Com- »>« afterwards separated by ciystaUiza- 
bmed wiUi amn»)nia, it fonns a folminating *^o"» «' pecuhar methods. 
salt, formerly described by M. Chenevix. The chlorate of potash, orhyperoxymu- 
Itdloes not precipitate any metallic solu- riate, has been long known. When ex- 
tion. It readily dissolves zinc, disengaging posed to a red heat, 100 grains of this salt 
hydrogen : but it acts slowly on mercury, yield 38.88 of oxygen, and are converted 
It cannot be obtained in the gaseous state, into the chloride of potassium, or the dry 
It is composed of 1 volume chlorine -f- muriate. This remainder of 61.12 grains 
2.5 oxygen, or, by weight, of 100 chlorine consists of 32.19 potassium and 28.93 chlo- 
+ 111.70 oxyren, if we consider the spe- rine. But 32.19 potassium require 6w50 
cific gravity of chlorine to be 2.4866. But oxygen, to form the potash which existed 
if it be called 2.420, as M. Gay-Lussac does in the original chlorate. Therefore, sub- 
in his memoir, it will then come out 100 tracting this quantity from 38.88, we have 
chbrine + 114.7 oxygen. This last aim- 32.38 for the oxygen combined with the 
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chlorine, eonstitatingrfil^l of chloric acid, then collect the powder into a heap, and 

to 38.69 of potash.* press upon it suddenly and foreibly with 

To its compounds we shall proceed^ liie pestle, a loud detonation will ensue, 

piemising^, that we are indebted to M. If the mixture be wrapped in strong pa- 

Chenevix for the first accurate descrip- per, and struck with a hammer, the report 

tion of the chlorates, or hyperoxymuriates. will be still louder. Five grains of the salt. 

Chlorate, or hyperoxymuriate of potash, mixed in the same manner with two and a 

may be procured oy receiving chlorine, as half of charcoal, will be inflamed by strong 

it u formed, into a sohition of potash, trituration, especially if a grain or two of 

When the sohition is saturated, it may be sulphur be added, but without much noise, 

evaporated gently, and the first crystals If a little sugar be mixed with half its 

produced will be the salt desired, this weight of the chlorate, and a little strong 

crystallizing before the simple muriate, sulphuric acid poured on it, a sudden and 

which is produced at the same time with vehement inflammation will ensue ; but 

it. Its (sysUk are in shining hexaednd this experiment requires caution, as well 

laminae, or rhomboidal plates. It is solu* as the following. To one grain of the pow- 

ble in 17 parts of cold water ; and, but dered salt in a mortar, add half a grain of 

very sparingly, in alcohol. • Its taste is phosphorus, it will detonate, with a loud 

cooling, iuid rather unpleasant. Its speci- report, on the gentlest trituration. In this 

fie gravity is 2.0. 16 parts of water, at60*', experiment the hand should be defended 

dissolve one of it, and 2^ of boiling water, by a glove, and great care should be taken 

The purest oxygen is extracted from this that none of the phosphorus get into the 

salt, by exposing it to a gentle red heat. eyes. I'hosphorus may be inflamed by it 

One hundred grains yield about 115 cubic under water, by putting into a wine glas» 

inches of gas. It consists of 9.45 chloric one part of phosphorus and two of the chlo- 

acid + 5.95 potash »« 15.4, which is the rate, nearly fiUing the glass with water* 

prime equivalent of the salt.* It is not de- and then pouring in through a glass tube 

composed by the direct rays of the sun. reaching to the bottom, three or four 

Subjected to distillation in a coated retort, parts of sulphuric acid. This experiment, 

it first fuses, and on increasing the heat, too, is very hazardous to the eyes. If 

fives out oxygen gas. It is incapable of olive or linseed oil be taken instead of 
ischarging vegetable colours ; out the phosphorus, it may be inflamed by similar 
addition of a little sulphuric acid developes means on the surface of the water. This 
this property. So likewise a few grains of salt should not be kept mixed with sul- 
it, added to an ounce of muriatic acid, give phur, or perhaps any inflammable sub- 
it iJiis property. It is decomposed by the stance, as in this state it has been known 
sulphuric and nitric acids. If a few grains be to detonate spontaneously. As it is the 
dropped into strong sulphuric acid, an of- ccmimon effect of mixtures of this salt with 
fensive smell is produced, resembtin^ that inflammable substances of every kind, to 
of a brick-kiln, mixed with that of mtrous take fire on being projectedinto the stron- 
gas ; and if the quantity be large enough, ger acids, M. Ghenevix tried the experi- 
an explosion will ensue. If the vessel be ment with it mixed with diamond powder 
deep, it will be filled with a thick, heavy in various proportions, but without success, 
vapour, of a greenish yellow colour, but Chlorate of soda may be prepared in 
not producing the symptoms of catairh, the same manner asthe preceding, by sub- 
at least in so violent a degree as the fumes stituting soda for potash ; but it is not easy 
of chlorine. Underneath this vapour is a to obtain it separate, as it is nearly as so- 
bright orange-coloured fluid. This vapour luble as the muriate of soda, requiring on- 
inflames alcohol, oil of turpentine, cam- ly 3 parts of cold water. * Yauquelin 
phor, resin, tallow, elastic g^m, and some' formed it, by saturating chloric acid with 
other inflammable substances, if thrown soda; 500 pa^s of the dry carbonate yield- 
into it. If the sulphuric acid be. poured ing 1100 parts of crystallized chlorate. It 
upon the salt, a violent decrepitation takes consists of 3.95 soda -j- 9.45 acid — lo.4, 
place, sometimes, though rarely, accom- which is its prime equivalent.* It crystal- 
panied by a flash. M. Chenevix attempted lizes in square plates, produces a sensation 
to disengage the chloric acid from this of cold in the mouth, and a saline taste ; 
salt, by adding sulphuric acid to it in a re- is slightly deliquescent, and in its other 
tort ; but almost as soon as the fire was properties resembling the clilorate of pot- 
kindled, an explosion took place, by which ash . 

a French gentleman present was severely Barytes appears to be the next base in 

wounded, and narrowly escaped the loss order of aflinity for this acid. The best 

of an eye. method of forming it is to pour hot water 

The effects of this salt on inflammable on a large quantity of this earth, and to 

bodies ai*e very powerful. Rub two grains pass a current of chlorine through the 

into powder in a mortar, add a grain of sul- liquid kept warm, so that a fresh portion 

phur^ mix them well by gentle trituratioiif of baiytes may be taken up as the former 
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is saturated. This salt ia soluble in about with auljphur in a mortar. At the heat of 

four parts of cold water, and less of warm, 412^, it is resolved into oxygen and muri- 

and ci-ystaJlizes like the simple muriate, ate of potash, in the proportion of 46 of 

It may be obtained, however, by the agen- the former to 54 of the latter. Sulphuric 

cy of double affinity ; for phosphate of acid, at 280^ disengages the perchloric 

silver boiled in the solution will decom- acid. For these facts science is indebted 

pose the simple muriate, and the muriate to Count VoA Stadion. It seems to consist 

of silver and phosphate of bar>tes being of 7 primes of oxygen, combined with lof 

insoluble, will both fall down and leave chlorine, or 7.0-^4.45. These curious 

the chlorate in solution alone. The phos- discoveries has been lately verified by Sir 

phate of silver employed in this process H Davy. The other perchlorates are not 

must be perfectl\ pure, and not the least known, 

contaminated with copper. Before leaving the acids of chlorine, we 

The chlorate of strontites may be obtain- shall describe the ingenious method em« 

ed in the same manner. It is deliquescent, ployed by Mr. Wheeler to procure chloric 

melts immediately in the mouth and pro- acid from the chlorate of potash He mix- 

duces cold ; is more soluble in alcohol ed a warm solution of this salt with one of 

than the simple muriate, and crystallizes fluosilicic acid. He kept tlie mixture mo- 

in needles. ... derately hot for a few minutes, and to en- 

The chlorate of lime, obtained in a si- sure the perfect decomposition of the salt» 

milar way, is extremely deliquescent, li- a^ded a slight excess of the acid. Aque- 

quefies at a low heat is very soluble in oui solution of ammonia will show, by the 

alcohol, produces much cold in solution, separation of siUca, whether any of the 

and has a sharp bitter taste. fluosilicic acid be left after the decompo* 

Chlorate of ammonia is foimed by dou- sition of the chlorate. Thus we can effect 

ble affinity, the carbonate of ammonia de- its complete decomposition. The mixture 

composing the earthy salts of this genus, becomes turbid, ana fluosilicate of potash, 

giving up its carbonic acid to their base, is precipitated abundantly in the form of a 

and combining with their acid into chlo- gelatinous mass. The supernatant liquid 

rate of ammonia, which may be obtained will then contain nothing but chloric acid, 

by evaporation. It is very soluble both in contaminated with a small quantity of fluo* 

water and alcohol, and decomposed by a silicic. This may be removed by the cau- 

moderate heat. tious addition of a small quantity of solu- 

The chlorate of magnesia much resem- tion of chlorate. Or after filtration» the 

bles that of lime. whole acid may be neutralized by carbo- 

To obtain chlorate of alumina, M.Chene- nate of barytes, and the chlorate of that 

vix put some alumina, precipitated from earth being obtained in crystals, is employ- 

the muriate, and well washed, but still ed to procure the acid, as directed by H. 

moist, into a Woulfe's apparatus, and treat- Gay-Lussac* 

edit as the other earths. The alumina Acid (Nitbic.) The two principal con- 
shortly disappeared ; and on pouring sul- stituent parts of our atmosphere, when in 
phuric acid into the liquor, a strong smell certain proportions, are capable, under 
of chloric acid was perceivable ; but on at- particular circumstances, of combining 
tempting to obtain the salt pure by means chemically into one of the most powerful 
of phosphate of silver, the whole was de- acids, the nitric. If these gases be mixed 
composed, and nothing but chlorate of in a proper proportion in a glass tube about 
silver was found in the solution. M. Chene- a line in diameter, over mercury, and a se- 
vix adds, however, that the aluminous salt nes of electric shocks be passed tlirough 
appears to be very deliquescent, and so- them for some hours, they will form nitric 
luhle in alcohol. acid; or, if a solution of potash be present 

* Acid (Perchlobic). If about 3 parts of with them, nitrate of potash will be obtun- 

sulphuric acid be poured on one of chlo- ed. The constitution of this acid may be 

rate of potash in a retort, and after the further proved, analytically, by driving it 

first violent action is over, heat be gradu- through a red hot porcelain tube, as thus 

ally applied, to separate the deutoxide of it will be decomposed into oxygen and ni- 

chlonne, a saline mass will remain, con- trogen gases. For all practical purposes, 

sisting of bisulphate of potash and per- however, the nitric acid is obtained from 

chlorate of potash. By one or two crystal- nitrate of potash, from which it is expelled 

lizations, the latter salt may be separated by sulphuric acid. 

fiom the former. It is a neutral salt, with 1 hree parts of pure nitrate of potash,f 

a taste somewhat similar to the common coarsely powdered, are to be put into a 

muriate of potash. It is very sparingly so- glass retort, with two of strong sulphu- 

hible in cold water, since at 60®, onlvjV — 

is dissolved; but in boiling water it is more f Deprived of its water of crystalliza- 

aoluble. Its crystals are elongated octahe- tiOn by heating it nearly red hot in an iron 

droos. It detonates feebly when triturated pan* 
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fic acid. This most be csutionsly added, ristic acid may be separated by proceed- 
taking care to avoid the fumes that arise, tag in the same way with nitrate of silver. 
Join to the retort a tubulated receiver of or with lithaige, decanting the clear li- 
lanpe capacity, with an adopter interposed, quor, and re-distilling it, leaving an eighth 
and lute the junctures with glaziers put- or tenth part in the retort. The acid for 
ty. In the tubulure fix a glass tube, ter- the last process should be condensed as 
minating in another large receiver, in much as possible, and the re-distillation 
wMch is a small quantity of water; and, if conducted vety slowly; and if it be stop- 
yeu wish to collect the gaseous products, ped when half is come over, beautiful crys- 
Jet a bent glass tube mm this receiver tals of muriate of lead will be obtained on 
eommunicate with a pneumatic trough, cooling the remainder, if litharge be used, 
Applvheat to the retort by means (? a as M. Steinacher informs us; who also 
sand iMth. The first product that passes adds, that the vessels should be made to 
into the receiver is geneiuQy red and fii- fit tight b^ grinding, as any lute is liable 
min|^; but the appearances gradually di- to contaminate the product, 
minish, till the acid comes over pide, and As this acid still holds in solution more 
even colouriess, if the materials used were or less nitrous gas, it is not in fact nitric 
clean. After this it again becomes more acid, but a kind of nitrous : it is therefore 
and more red and fuming, till the end of necessary to put it into a retort, to which 
tiie operation ; and the whole mingled to- a receiver is added, the two vessels not 
gether wiU be of a yellow or orange colmp:, being luted, and to apply a very gentle 
* Empty the receiver, and agam replace heat for several hours, changing £e re- 
it Then introduce by a small funnel, ve- ceiver as soon as it is filled with red va- 
ry cautiously, one part of boiling water in pours. The nitrous gttB will thus be ex- 
a slender stream, and continue the distills- pelled, and the nitric acid will remain in 
tion. A small quantity of a weaker acid the retort as limpid and colourless as wa- 
will thus be obtained, which can be kept ter. It should be kept in a bottle secluded 
apart. The first will have a specific gnu from the light, otherwise it will lose part 
▼ity of about 1.500, if the heat have been of its oxygen. 

properiy reetdated, and if the receiver was What remains in the retort is a bisul- 

refngerated by cM water or ice. Acid pbate of potash, from which the superfiu- 

of that densitv, amounting to two-thirds of ous acid may be expelled by a pretty strong 

the weight of tiie nitre, may thus be pro- heat, and the residuum, being dissolved 

cured. But commonly the heat is pushed and crystallized, will be sulphate of potash. 

too high, whence more or less of the acid As nitric acid in a fluid state is always 

is decomposed, and its proportion of water mixed with water, different attempts have 

uniting to the remainder, reduces its been made to ascertain its streng^, or the 

strength. It is not profitable to use a quantity of real acid contained in it. Mr. 

smaller proportion of sulphuric acid, when Kirwan supposed, that the nitrate of soda 

a concentrated nitric is required. But contained the pure arid undiluted with wa- 

when only a dilute acid, called in com- ter, and thus calculated its strength from 

merce aquafortU, is required, tlien less the quantity requisite to saturate a given 

sulphuric acid will suflice, provided a por- portion of soda. Sir H. Davy more recent^ 

tion of water be added. One hundred ly took the acid in the form of gas as the 

parts of good nitre, sixty of strong sulphu- standard, and found how much of this is 

ric acid, and twenty of water, form econo- contained in an acid of a given specific 

mica] proportions.* gravity in the liquid state. 

In the laige way, and for the purposes * Mr. Kirwan gave 68 as the quantity of 

of the arts, extremely thick cast iron or real acid in 100 of the liquid acid of spect- 

earthen retorts are employed, to which an fic gravity 1.500; Sir H. Davy's deterim- 
earthen head is adapted, and connected nation was 91 ; Dr. Wollaston's, as infer- 

with a range of proper condensers. The red from the experiments of Mr. R. Philips, 

strength of the acid too is varied, by put- 75 ; and Mr. Dalton's corrected result from 

ting more or less water in the receivers. Kirwan's table, was 68. In this state of 
The nitric acid thus made generally con- discordance Dr. Ure performed a series of 

tains sulphuric acid, and also muriatic, experiments, with the view of determining 

from the impurity of the nitrate employed, the constitution of liquid nitric acid, and 

If the former, a solution of nitrate of bary- published an account of them, with some 
tes will occasion a white precipitate ; if new tables, in the fourth and sixth vo- 
the latter, nitrate of silver will render it lumes of the Journal of Science and the 
milky. The sulphuric acid may be sepa- Arts. 

rated by a second distillation from very From regular prisms of nitre, he procur- 

pure nitre, equal in weight to an eighth ed by slow distillation, with concentrated 
of that orig^naHly employed; or by preci- oil of vitriol, nitric acid; which by the tests 
pitating with nitrate of ba^es, decanting of nitrates of silver and of barytes, was 

the clear liquid, and distilling it. The mu« found to be pure. Only the first portion 
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that came over was employed for the tx- oxygen, and 0.9722 for that of nitrogen; 
periments. It was nearly colourless, and and m 100 parts, of 73^ of the former + 
nad a specific ^rxvity of 1.500. A re-dis- 263 of the latter. But nitrogen combines 
tiUed and colourless nitric acid, prepared wiu ^veral inferior proportions of oxy* 
in London, was also used for experiments gen, which are all multiples of its prime 
of verification, in estimating the quantity equivalent 1.0; and the present compound 
of dry acid \^ liquid acid of a known den- is exactly represented by making 1 prime 
sity. ^ of nitrogen =- 1.75, and 5 of oxygen -• 

The above acid of 1.500 being nuxed in 5.0 ; whence the acid prime is the sum cC 
numbered phials, with pure water, in the these two numbers, or 6.75. Now this re« 
different proportionrof 95 ^- 5, 90 + 10, suit deduced from its constituents, coin- 
80 4- 20, &c. he obtained, after due agita. cides perfectly with that derived from the 
tion, and an interval of 24 hours, liquids quantity in which this acid saturates defi^ 
whose specific gravities, at 60^ Fahren- nite quantities of the saUfiable bases, pot- 
heit, were determined by means of an ac- ash, soda, lime, &c. There can be no 
curate balance, with a narrow-necked glass doubt, therefore, that the prime equiva- 
globe of known capacity. By considering lent of the acid is 6.75; and as little that 
the series of numoers thus obtained, he it consists of 5 parts of oxygen and 1.75 of 
.^scovered the geometrical law which re- nitrogen. Possessed of these data, we m^y 
gulates them. The specific g^ravity of di- perhaps see some reason why the greatest 
Kite acid, contiunin^ 10 parts in the 100 of condensation of volume, in diluting strong 
that whosQ density is 1.500, is 1.054. Ta- liqidd acid, should take place with 58 of 
king this number as the root, its successive it, and 42 of water. Since 100 parts of 
powers will give us the successive densi- acid of 1.500 contain, by Dr. Ure's expe- 
ties, at the terms of 20, 30, 40, &c. per riments, 79.7 of dry acid, therefore acid of 
cent. Thus 1.0543 «. 1.111 is the speci- the above dilution will contain 46 dry acid, 
fie gravity corresponding to 20 of the strong and 54 water ; or reducing the numbers to 
liqmd acid -f- 80 water; 1.054' »> 1.171 prime proportions, we have the ratio of 
is that for SO per cent, of strong acid ; 6.75 to 7.875, being that of one prime of 
1.0544 « 1.234 is the specific gravity at real acid to 7 primes of water. But we 
40 per cent. The specific ^vities are have seen that the real acid prime, is made 
therefore a series of numbers m geometri- up of 1 of nitrogen associated by chemical 
cal progression, corresponding to the terms affinity with 5 of oxygen. Now imagine 
of dilution, another series in arithmetical a fig^ire, in which the central prime of ni- 
progression, exactly as he had shown in the trogen is surrounded by 5 of o^nrgen. To 
7th number of the Journal of Science with the upper and under surface of'^the nitro- 
regard to sulphuric acid. Hence if one gen let a prime of water be attached ; and 
term be given, the whole series may be one also to each of the primes of oxygen, 
fbnnd. On uniting the strong acid with We have thus the 7 primes distributed in 
water, a considerable condensation of v6- the most compact and symmetrical man« 
lume takes place. The maximum conden- ner. By this hypothesis, we can understand 
sation occurs, when 58 of acid are mixed how the elements of acid and water may 
with 42 of water. Above tiiis point, the have such a collocation and proportion, as 
ctuve of condensation has a contranr flex- to give the utmost efficacy to their reci- 
ure; and therefore a small modification procal attractions, whence the maxUmtm 
must be made on the root 1.054, in order condensation will result A striking analo- 
to obtain with final accuracy, in tiie higher gy will be found in the dilution of sulphib* 
part of the range, the numerical powers nc acid. 

which represent the specific gravities. if on 58 parts by weight of acid of 
The modification is however very simple. 1.500, we pour cautiously 42 of water in at 
To obtain the number for 50 per cent, the grraduated measure, of which tbe^ whole 
root is 1.053 ; and for each decade up to occupies 100 divisions, and then mix them 
TO, the root must be diminished by 0.002. intimately, the temperature will rise from 
Thus for 60, it will become 1.051, and for 60*^ to 140^ and after cooling to 60<> again, 
70, 1.049. Above this we shall obtun a the volume will be found only 92.65. No 
precise correspondence with experiment, other proportion of water and acid causes 
up to 1. 500 sp. gravity, if for each sucees- the evolution of so much heat. IVhen 90 
«ve decade we subtract 0.0025 from the parts of the strong acid are united with 10 
kst diminished root, before nusing it to the of water, 100 in volume become 97 ; and 
desiied power, which represents the per when 10 parts of the same acid are com- 
eentage of liquid acid. bined with 90 of water, the resulting vo- 

lt is established by the concurring ex- lutne is 98. It deserves notice, that 80 of 
perinents of Sir H. Davy and M. Gay-Lus- acid + 20 water, and 30 of acid + 70 wa- 
aac, that dry nitric acid is a compound of ter, each gives a dilute acid, whose degree 
34 volumes of oxygen combined with 1 of condensation is the same, namely, 100 
of nitrogen ; of which the weights are measures become 94.8. 
2.5 X l.lll — 2.777 for the proportion of 
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TABLE of Nitric Acid, by Dr. Uee. 
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Sp.Gr. 
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100 


in 100. 




in 100 
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mlOO 


in 10 J. 
39.850 




in IjO 

• 


it 100. 


1.5000 


79.700 


1.4189) 75 


59.775 


1.294/ 


50 


1.1403 


25 


19.9 j5 


1.4980 


99 


78.903 


1.4147 


74 


58.978 


1.2887 


49 


39.053 


.1345 


24 


19.128 


1.4960 


98 


78.106 


1.4107 


73 


58.181 


1.2826 


48 


38.256 


1.1286 


23 


18.331 


1.4940 


97 


77.309 


1.4065 


72 


57.384 


1.2765 


47 


37.459 


1.1227 


22 


17.534 


1.4910 


96 


76.512 


1.4023 


71 


56.5^7 


1.2705 


46 


36.662 


1.1168 


21 


16.737 


1.4880 


95 


75.715 


1.3978 


70 


55.790 


1.2644 


45 


35M5 


1.1109 


20 


15.940 


1.4850 


94 


74.918 


1.3945 


69 


54.993 


1.2583 


44 


35.068 


1.1051 


19 


15,143 


1.4820 


93 


74.121 


1.3882 


68 


54.196 


1.252.) 


43 


34.271 


1,0993 


1 


14.346 


1.4790 


92 


73.324 


1.3833 


67 


53.399 


1.2462 


42 


33.474 


1.0935 


17 


13.549 


1.4760 


91 


72.527 


1.3783 


66 


52.602 


1.24U2 


41 


02.677 


1.0878 


16 


12.752 


1.4730 


90 


71.730 


1.3732 


65 


51.805 


1.2341 


40 


31.880 


1.0821 


15 


11.955 


1.4700 


89 


70.933 


1.3681 


64 


51.068 


1.2277 


39 


31.083 


1.0764 


14 


11.158 


1.4670 


88 


70.1j6 


1.3630 


63 


50.211 


1.2212 


38 


30.286 


1.0708 


13 


10.361 


1.4640 


87 


69.339 


1.3579 


62 


49.414 


1.2148 


37 


29.489 


1.0651 


12 


9.564 


1.4600 


86 


68.542 


1.3529; 61 


48.617 


1.2084 


36 


28.692 


1.0595 


•11 


8.767 


1.4570 


85 


67.745 


1.U77 60 


47.820 


1.2019 


35 


27.895 


1.054U 


10 


7.970 


1.4530 


84 


66.948 


1.3427 


59 


47.023 


1.1958 


34 


27.098 


1.0485 


9 


r.173 


1.4500 


83 


66.155 


1.3376 


58 


46.226 


1.1895 


33 


26.^01 


1.0430 


8 


6.376 


1.4460 


82 


65.354 


1.3323 


57 


45.429 


1.1833 


32 


25.504 


1.0375 


7 


5.579 


1.4424 


81 


64.5^7 


1.3270 


56 


44.632 


1.1770 


31 


24.707 


1.0320 


6 


4.782 


1.4385 


80 


63.76.; 


1.3216 


55 


43.835 


1.1709 


30 


23.910 


1.0267 


5 


3.985 


1.4346 


79 


62.963 


1.3163 


54 


43.038 


1.1648 


29 


23.113 


1.0212 


4 


3.188 


1.4306 


78 


62.166 


1.3110 


53 


42.241 


1.1587 


28 


22.J16 


1.0159 


3 


2.391 


1.4269 


77 


61.369 


1.3056 


52 


41.444 


1.1526 


27 


21.519 


1.0106 


2 


1.594 


1.4228 


76 


60.572 


1.3001 


51 


40.647 


1.1465 


26 


20.72211 1.0053 


1 


0.797 



The column of dry acid shows the weight 
■which any salifiable base would gain, by 
uniting with 100 parts of the liquid acid 
' of the correspondintjf specific gravity. 
But it may be proper here to observe, that 
Sir H. Davy, in extending his views rela- 
tive to the constitution of the dry muriates, 
to the nitrates, lias suggested, that the 
latter when dry may be considered as 
consisting, not of a dry nitric acid com- 
bined with the salifiable oxide, but of 
the oxygen and nitrogen of the nitric 
acid with the n\etal itself in triple union. 
A view of his reasoning will be found 
under the article Salt. He regar. Is liquid 
nitric acid at its utmost density as a com- 
pound of 1 prime of hydrogen, 1 of nitro- 
gen, and 6 of oxygen.* 

The strongest acid that Mr. Kirwan 
could procure at 60** was 1.5543; but 
Rouelle professes to have obtained it of 
1.583. 

Nitric acid should be of the specific 
gravity of 1.5, or a little more, and colour- 
less. 

♦ That of Mr. Kirwan seems to have 
consisted <>f one prime of real acid and 
one of water, when the suitable coitcc- 
tions are made ; but no common chemical 
use requires it of such a strength. The 
following table of boiling points has been 
given by Mr. Dalton. 



Acidofsp.gr. 1.50 boils at 210® 
1.45 240 

1.42 248 

1.40 247 

1.35 242 

1.30 236 

1.20 226 

1.15 219 

At 1.42 specific gravity it distils unalter- 
ed. Stronger acid than that becomes 
weaker, and weaker acid stronger, by 
boiling. When the strong acid is cooled 
down to — 60S it concretes, by slight 
agitation, into a mass of the consistence of 
butter. 

This acid is eminently corrosive, and 
hence its old name of aquafortis. Its taste 
is sour and acrid It is a deadly poison 
when introduced into the stomach in a 
concentrated state ; but when greatly 
diluted, it may be swallowed without 
inconvenience. It is often contaminated, 
through negligence or fraud in the manu- 
facturer, with sulphuric and muriatic acids. 
Nitrate of lead detects both, or nitrate of 
barytes may be employed to determine 
the quantity of sulphuric acid, and nitrate 
of silver that of the muriatic. The latter 
proceeds from the crude nitre usually 
containing a quantity of common salt.* 

When it is passed through a red hot 
porcelain tube, it is resolved into oxygen 
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ttd nitrogen, in the proportion above it would thus appear, a pecolinly poweN 

stated, it retains its oxygen with little f ul combination. 

lorce, so that it is decomposed by aU Acid which takes up tVA^ <^^^ 
combustible bodies. Brought into contact weight of marble, freezes, according to 
with hydrogen gas at a high temperature, ^r. Cavendish, at--2**. When it can dis- 
a violent detonation ensues, so that this goi^e yWij, it requires to be cooled to- 
must not be done without great caution. 4iQ.e before congelation; and when so 
Itmnames essential oils, as those of tur- «.,«v j:k,*^j -« *^ ♦ov-. »,> »»i,r a^e •♦ 
pentineandcloves,whensuddenly poured Tnt^^^tJ^loo^^^^^^^ tl^V^T a 

ofa bottle iei to the endof a long stick, T P""^ of diy acid + 7 of water; 

«. • vvi.%.«^ KM^M w ».«^ ^i« wi « wuR p«v,»^ ^^ second has a specific CTavity of 1.420, 

otberwise the operator's face and eyes .„ , ^«„*«:„a *»»*JUi„ ™ «^i^ ^ j«! 

poured on pertecU^r dry ch»to.al powder, ^ X^^ j^^ f ^ 215. consisting of 

ltei«ate»coinbugtM>n.w.th the emission one prime"^ of liid + 14 rf water. We 

rf copious fumes. By boihiMf it with ^^H tj^t ti,^ ,T jj ,^ „f i^20, 

sidpbur It « decomtKMed, «id its oxygren, P„„^ of 4 pri^eJ of water + oAerf 

umtuur with the sulphur, forms sulphunc •„ ;"• . " „.,„i,^. ♦i,.^r.».J* T. i 

•cid. "chemists in general agree, that it '^'^ ^ '*E-^r **«'«•*«»* P^f*' °f 

»:ts y«y powerfully on Mm^t aU the It ?,. «.»r ?f ^ ? temperature to 

iiet.1.; but Baum/has asserted, that it w f f !? w ul^fi"^'^,*''* "i?"™"? 

win not dissolve tin. and Dr. WoSdhouse ^„«»* ^''^J 'L!^Sl "^w'^iiJPi'T* ' 

of Pennsylvania affinns. that in a highly '"f ^'" m«"mum cold to effect ito con. 

sooeentnted and pure state it actt not at « , h„alieady been observed, that the 

all on silver, copper, or tin though, with _./; -V Z^' J_i! j-I?ii j '^^ \y 

Ibe «Uition of a fittte water, its altion on ?'*"^ f.'"'' "hen first disdlled over, hokb 

them is very powerfiU. !" ~*""°" .* Potion of nitnc wade, which 

•PTOustta;ascertained.thatacidhaving 'tlT f J'^^T^,!' " ^' ^a*^ ^ 

«K^ o^/»*:«» »«.»;«.r 1 Aft K«n «r. «.^«^ oif been urged toward the end, and much 

Sf„!S!ri^t£^5i„^'whV^oTI!^ increases by even a smaU portion of in- 

tion on ton than on sand, while acid s^ime- flg„„^ie i^tter. should mv have been 

what stronger or weaker acts furiously on „„.„„» -nZ. „„i„„ !Ic\C^ ' i- j * • 

the roetal.'^ Now, acid of 1.485, by Dr. fl?! "V. Jit !,° ?^.5 f^!^'^^' v 

Ure's table, consists of one prince oY real J^ffi*!^/ '^tT^2f.^T ^k"* 

.«*«nited withtwoof water.^con.Ututing. ^^^.^J^ ^ ^^^.^Tor-Sw"^'! 

to its dinerent hues* 

COIOITB. 

PaJe yellow 

Bright yellow 

Dark orange 

Light olive 

Dark olive 

Bright green 

Blue gpreen 

But these colours are not exact indica- common nitre with an equal weight df 

lions of the state of the acid, for an addition sulphate of iron, and half its weight of the 

of water will change the colour into one same sulphate calcined, and disSlKng the 

lower in the scjde, so that a considerable mixture ; or by mixing nitre with twice 

portion of water will change the dark Hs weight of dry powdered clay, and dis- 

orange to a blue green. ^ tilling* in a reverberatory furnace. Two 

The mtric acid is of considerable use in kinds are found in the shops, one called 

the arts. It is employed for etching on double aguaforHs, which is about half the 

copper; as a solvent of tin to form with strength of nitric acid; the other simply 

that metal a mordant for sope of the finest aquafortiiy which is half the strength of 

dyes ; in metallurgy and assaying ; in va* the double. 

tious chemical processes, on account of A compound made by mixing two parta 

the facility with which it parts with oxy- of the nitric acid with one of muriaticj, 

gen and ^ssolves metah ; in medicine as known formerly by the name of aqua 

a tonic, and as a substitute for mercurial reffia^ and now by that of vitro'muriatic 

preparations in syphilis and affections of acid, has the property of dissolving gold 

the liver ; as also in form of vapour to de- and platina. On mixing the two acid% 

•troy contagion. For the purposes of the heat is given out, an effervescence takes 

arts it is commonly used in a diluted state, place, and the mixture acquires an orang^ 

and contaminated with the sulphuric and colour. This is likewise made by adding 

nunatic acids, by the name of aquafirtis, gradually to an ounce of powdered muriate 

This is generally prepared by mixing of ammonia, four ounces of double aqim^ 

Vi»,j, [10] 
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Nitric Oxide. 


Watib. 


90.5 


1.2 


8.3 


88.94 


2.96 


8.10 


86.84 


5.56 


7.6 


86.0 


6.45 


7.SS 


85.4 


7.1 


7,5 


84.8 


7.76 


7M 


84.6 


8. 


7.4t 
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fortis, and keeoiiy the mixttire in a san^- of ulcers, tod diseases of ihe sidn, dirbnit 
heat till the salt is dissolved ; taking care hepatitis, bilious dispositions, ^neral de- 
to avoid the fumes, as the vessel must be bihty, and languor. He considers every 
left open ; or by distilling nitric acid with trial as quite inconclusive, where a ptyalism, 
an equal weight, or rather more, of com« some anection of the gums, or some veiy 
mon salt. ^ evident constitutional effect, has not arisen 

* On this subject we are indebted to from it. The internal use of the same acid 
Sir H. Davy for some excellent observa- has been recommended to be conjoined 
lions, published by him in the first volume with that of the partial or general badi.* 
of the Journal of Science. If strong nitrms With the different bases the nitric acid 
acid, saturated with nitrous gas, be mixed forms nitrates. 

with a saturated solution of muriatic acid The mtrate of baiytes, when perfectly 
ras, no other effect is produced than might pure, is in regular octaedral crystals^ 
be expected from the action of nitrous though it is sometimes obtained in small 
acid of the same strength on an equal shining scsdes. It may be prepared by 
quantity of water ; and the mixed acid so uniting barytes directly with nitric acid^ 
formed has no power of action on gold or or by decomposing the carbonate or suU 
platina. Again, if muriatic acid gas, and phuret of barytes with this acid. Exposed 
nitrous gas in equal volumes, be mixed to heat it decrepitates, and at length g^ves 
together over mercury, and half a volume out its acid, which is decomposed ; but if 
of oxygen be added, the imptiediate con- the heat be urged too far, the baiytes is 
densation will be more than might be ex- apt to vitrify with the earth of the cruci« 
pected from the formation of nitrous acid bie. It is soluble in 12 parts of cold, and 
gas. And wheii this is decomposed, or 3 or 4 of boiling water. It is said to exist 
absorbed by the mercury, the muriatic in some mineral waters. * It consists of 
acid ^ is found unaltered, mixed with a 6.75 acid + 9.75, or 9.7 base.* 
certain portion of nitrous gas. The nitrate of potash is the salt weH 

It appears then that nitrous acid, and known by the name of nitre or taltpeire^ 
muriatic acid gas, have no chemical action It is found ready formed Hn the East In- 
on each other. 1£ colourless nitric acid, and dies, in Spain, in the kingdom of Na|>le^ 
muriatic acid of commerce, be mixed to- and elsewhere, in connderable quantities; 
gether, the mixture immediately becomes but nitrate of lime is still more abundant, 
yellow, and gains the power of dissolving Far the greater part of the nitrate made 
gold and platinum. If it be gentiy heatea^ use of is produced by a combination of 

J}ure chlorine arises from it, and the co- circumstances which tend to compose and 
our becomes deeper. If the heat be Ion- condense nitric acid. This acid appears 
ger continued, chlorine still rises, but mix- to be produced in all situations, where 
ed with nitrous acid gas. When the pro- animal matters are completely decompos- 
cess has been very long continued till the ed, with access of air and of proper sub* 
colour becomes venr deep, no more chlo- stances with which it can readily combine, 
line can be procured, and it loses its power Grounds frequentiy trodden by cattle anf 
of acting upon platinum and gold. It is impregnated with their excrements, or 
now niti'ous and muriatic acid. It appears the wtOls of inhabited places where putrid 
then from these observations, which nave animal vapours abouno, such as slaughter- 
been veiy often repeated, that nitro-mu- houses, drains, or the like, afford nitre by 
riatic acid owes its peculiar properties to long exposure to the air. Artificial nitre 
a mutual decomposition of the nitric and beds are made by an attention to the cir* 
muriatic acids ; and that water, chlorine, cumstances in which this salt is produced 
and nitrous acid gas, are the results, by nature. Diy ditches are dug, and co« 
Though nitrous eas and chlorine havo no vered with shed% open at the sides, to 
action on each omer when perfecti^ dry, keep off the rain : these are filled with 
yet if water be present there is an imme- animal substances — such as dung, or other 
diate decomposition, and nitrous acid and excrements, with the remains of vegeta* 
muriatic acid are formed. 118 parts of bles, and old mortar, or other loose calca- 
strong liquid nitric acid being deconspos- reous eanh ; this substance being found 
ed in this case, yield 67 of chlorine. fxgz<a to be the best and most convenient reeep- 
regia does not oxidize g^ld and platina. tacle for the acid to combine with. Occa- 
It merely causes their combination with sional watering, and turning up from time 
chlorine. to time, are necessary, to accelerate the 

A bath made of nitro-muriatic acid, <H- process, and increase the surfaces to which 
luted so much as to taste no sourer than the air may apply; but too much moisture 
vinegar, or of such a strength as to prick is hurtful. Wnen a certain portion of ni- 
the skin a littie, after being exposed to it trate is formed, the process appears to g^a 
for twenty minutes or half an hour, has on more quickly ; but a certain quantity- 
been introduced by Dr. Scott of Bombay stops it altogetiier, and after this cessation 
as a reitDedy in chronic syphilis^ a variety the materiui will go on to furnish morcj, 
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if what li ibrm^d be extracted by Iixivia« win cryttaHize. For nice purposes, the 

tioD. After a succession of inaiiymonthsy solution and crystallization of nitre axe 

wore or less, according to the mana^^e- repeated four times. Tlie crystals of nitre 

ment of the operation, in which the action are usually of the form of six-sided flatten- 

gi a regular current of fresh air is of the ed prisms, with diedral summits. Its taste 

greatest importance, nitre is found in the is penetrating; but the cold produced by 

mass. If the beds contained nrach vege- placing the salt to dissolve in the mouu 

table matter, a considerable portion of we is such as to predominate over the real 

nitrous salt will be common saltpetre* taste at first* Seven parts of water dis- 

bvt, if otherwise, the acid will, for the solve two of nitre, at the temperature of 

Bost part, be combined with the calca- sixty degrees ; but boiling water dissolves 

leous earth. * It consists oi 675 acid + its own weight. 100 parts of alcohol, at ^ 

5.95 potash.* heat of 176^ dissolve only 2.9. 

To extract the saltpetre from the mass On beinsf exposed to a gende heat, nitre 
«f earthy matter, a number of large casks fuses; and in this state being poured into 
ve prepared, with a cock at the bottom moulds, so as to form littie round cakes, 
flf each, and a quantity of straw within, to for baHi^ it is called $aipnmeUa, or crystal 
prevent its being stopped up. Into these udneral. This at least is the way in which 
the matter is put, t(^ether with wood- this salt is now usually prepared, conforma- 
aahfis, either strewed at top, or added bly to the directions of Boerhaave; though 
during the filling. Boiling water is then in most dispensatories a twenty-fourth 
poured on, and suffei^d to stand for some part of sulphur was directed to be defla- 
time; after which it is drawn off, and grated on the nitre before it was poured 
«tfaer water added in the same manner, out. This salt should not be left on the 
as long as any saline matter can be thus fire after it has entered into fusion, other- 
eztrected. The weak brine is heated, and wise it will be converted into a mirite qf 
passed through other tubs, until it be- potash. If the heat be increased to red- 
comes of con^derable strength. It is then ness, the acid itself is decomposed, and a 
carried to the boiler, and contains nitre considerable quantity of tolerably pure 
and other salts; the chief <^ which is com- oxygen gas is evolved, succeeded by ni- 
Kkon culinary salt, and sometimes muriate trogen. 

«f TOsgn**«q^ It is the property of nitre This salt powerfullv promotes the com- 

to be much more soluble in hot than cold bustion of inflammable substances. Two 

water ; but common salt is very nearly as or three parts mixed with one ci charcoal 

sfduhle in cold as in hot water. When* and set on fire, burn rapidly; azote anfl 

ever,.thereforet the evaporation is carried carbonic acid gas are given ou^ and a 

by boiUng to a certain point, much of the saouJl portion or the latter is retained by 

common salt will fall to the bottom, for the alkaline residuum, which was formerly 

want ci water to hold it in solution, though called elynua cftdtre. Three parts of nitre* 

the mtre wiU renudn sui^ended by virtue two of subcarbonate of potash, and one of 

ef the heat. The common salt thus sepa? sulphur, mixed together in a warm mor« 

rated is taken out with a perforated ladle, tar, form the fulimnaUng pvwder ; a small 

and a small quantity of the fluid is cooled, quantity of which, laid on a fire-shovel^ 

from .time to time, that its concentration and held over the fire till it begins to 

nay be Jcnown by the nitre which crystal- melt, explodes with a loud sharp noise. 

lizes in it. When the fluid is sufiicientiy Mixed with sulphur and charcoal, it forms 

evaporated, it is taken out and cooled, and gtmpowder, See Guvrewnsa. 

great part of the nitre separates in crys- Three parts of nitre, one of sulphur, 

tals ; while the remaining common salt con- and one or fine saw-dust, well mixed, con- 

tinues dissolved, because equally soluble in stitute what is called the powder effusion, 

cold and inhot water. Subsequent evaporar If a bit of base copper be folded up and 

tion of tiie reffldue will separate more nitre covered with this powder in a walnut- 

in the same manner. * By the suggestion shell, and the powder be set on fire with a 

of Lavoiuer, a much simpler plan was lighted paper, it will detonate rapidly, 

adopted; reducing the crude nitre to and fuse the metal into a globule of sul- 

jwwder, and washing it twice with water.* phuret, without burning the shell. 

This nitre, which is called nitre of the* If nitrate of potash be heated in a retort 

tet boiling, contains some common salt ; with half its weight of solid phosphoric or 

from which it may be purified by solution boracic acid, as soon as this acid begins to 

in a smaH quantity of water, and subse- enter into fusion, it combines with the potr 

auent evaporation; for tiie crystals. thus ash, and the nitric acid is expelled, ac^ 

btained are much less contaminated with companied with a small portion of oxygen 

common salt than before ; because the 'gas and nitric oxide, 

proportion of water is so much larger, Silex, alumina, and barytes, decompose 

with respect .to the small quantity con- this salt in a high temperature by uniting 

taiaed by tiie nitre, that very little of it with its base. The alumina will effect 
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Hob eren after it has been made into resembling bundles of needles diverging* 

pottery. from a centre. These are soluble, accord- 

The uses of nitre are various. Beside ing to Henry, in an equal weight of boil- 
those already indicated, it enters into the ing water, and twice their wei^t oC cold ; 
composition of fluxes, and is extensively soon deliquesce on exposure to the ur^ 
employed in metaUuigy ; it serves to pro- and are decomposed to a red heat. Four- 
mote the combustion of sulphur in fabri- croy says, that cold water dissolves four 
eating its acid ; it is used in the art of times its weight, and that its own water of 
dyeing; it is added to common salt for crystallization is sufficient to dissolve it at 
preserving ineat, to which it gives a red a boiling heat. It is likewise soluble in less 
hue ; it is an ingredient in some frigorific than its weight of alcohol. By evaporat- 
mixtures ; and it is prescribed in medi- ing the aqueous solution to dryness, con« 
cine, as cooling, febrifuge, and diuretic; tinuingthe heat till the nitrate fuses, keep- 
and some have recommended it mixed ing it in this state five or ten minutes, and 
with vinegar as a very powerful remedy tiien pouring it into an iron pot previous* 
for the sea scurvy. ly heated, we obtain Baldtdn's phosphmruB. 

Nitrate of soda, formerly called cubic or This, which is perhaps more properly td* 

quadrangular ttUre, approaches in its pro* trite of Ume, being broken to pieces, and 

perties to the nitrate of potash; but dif- kept in a phial closely stopped, will emit 

fers from it in being somewhat moi-e solu- a beautiful white light in the dark, after 

ble in cold water, though less in hot, which having been exposed some time to the 

takes up little more than its own weight ; rays of the sun. At present no use is made 

in being inclined to attract moisture m>m of'^this salt, except for drying some of the 

the atmosphere ; and in crystallizing in gases by attracting their moisture ; but it 

rhombs, or rhomboidal piisms. It may be might be employed instead of the lutrate 

prepared by saturating soda with the ni- of potash for manufacturing aquafortis, 

trie acid ; by predpitating nitric solutions The nitrate of ammonia possesses the 

of the metals, or of the earths, except property of exploding, and being totally 

barvtes, by soda ; by lixiviating and cr3^s- decomposed, at the temperature of 600^ t 

talhzing the residuum of common salt dis- whence it acquired the name oi idtmm 

tilled with three-fourths its weight of ni- jUammoM* The readiest mode of preparing 

trie acid ; or by saturating the mother it is by adding carbonate of ammonia to 

waters of nitre with soda instead of potash, dilutef nitric acid till saturation takes 

This salt has been considered as use- place. If this solution be evaporated in a 

less ; but professor Proust says, that five heat between 70° and 100", and the evapo- 

parts of it, with one of charcoal and one of ration not carried too far, it crystallizes in 

sulphur, will bum three tiroes as long as hexaedral prisms terminating in veiy acute 

common powder, so as to form an econo- pyramids : if the heat rise to 212^ it will 

mical composition for fire-works. *It con- afford, on cooling, long fibrous silW oys- 

sists of 6.75 acid + 3.95 soda.* tals : if the evaporation be carried so fkt 

Nitrate of strontian may be obtained in as for the salt to concrete immediately on 
the same manner as that of bar3rtes, with a glass rod by cooling, it will form a com- 
whichit agrees in the shape of its crystals, pact mass. According to Sir H. Davy* 
and most of its properties. It is much these differ but little firom each other, ex- 
more soluble, however, requiring but four cept in the water they contain, their com* 
or five parts of vrater according to Vau- ponent parts being as follows: 
quelin, and only an equal weight accord- «.^ -„- -«. -^^ 
Vng to Mr. Henry. Boiling watlr dissolves lUT^^l T^'^H «™- S\A ^'i^tl 
n/arly. twice as'^uch as ^^irfe-^^fe 
the wick of a candle, or added to burmng '^ 

alcohol, it gives a deep red colour to the ^j| ^fcese are completely deliquescent, 

flame. On this account it may be useful, ^^^^ ^j, ^-^^^j, a little in solubiHty. Alco- 

|>erhanj in theart of pyrotechny. *It con- ^^^ ^^ ^^qo dissolves nearly 90.9 of its own 

sists of 675 acid + 0.5 strontian. * weiffht 

Nitrate of Umc, the calcareauM rUtre oi •when dried as much as possible with- 

,^^u Mu*®"* abounds in the mortar of ^^^ decomposition, it consists of 6.75 acid 

old buiWmga, particularly those that have , 2.13 ammoma+1.125 water.* 

been much exposed to ammal effluvij or ^hg chief use of this salt is for affordinff 

processes tn which azote is set free, ^jtro^s oxide on being decomposed by 

Hence it abounds m nitre beds, as wm ob- f,^^^^ g^^ NimooEK, (Oxma of), 

served when treatingof themtrateof pot- Nitrate of magnesia. «iarie«anmVre,crys. 

ash. It may also be prepared artificially, .— .^ 2 ^i — i — 

by pouring dihite nitric acid on carbonate f I have ascertained, that very strong^ 

of lime. h. the solution be boiled down to nitric acid, saturated by carbonate of am- 

a sirupy consistence, and exposed in a monia, yields the compact nitrate extenft- 

cool place, it crystallizes in long prisms, ponmeously. 
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ia four-sided rhomboidal fjaaoBM, etystftis; and if it be evaporated by too 

with oblique or truncated summits, and strong* a beat, the salt becomes soft like 

cometimes in bundles of small needles. Its honey, and on cooling concretes into a 

taste is bitter, and very similar to that of stony mass. 

nitrate of lime, but less pungent. It is fu« Acin (Nitrous). It was formerly called 
«ble, and decomposable by heat, giving fuming' nitrous acid. It appears to form a 
out first a little ox) gen gas, then nitrous distinct genus of salts, that may be termed 
oxide, and lastly nitric acid. It deliquesces nitrites. But these cannot be made by a 
slowly. It is soluble in an equal weight of direct union of their component parts, be- 
cold water, and in but little more hot, so ing obtainable only by exposing a nitrate 
that it is scarcely crystallizable but by to a high temperature, which expels a por- 
q>ontaneous evaporation. tion of its oxygen in the state of gpis, and 
The two preceding species are capable leaves the remainder in the state of a ni- 
of combining into a triple salt, an ammo- trite, if the heat be not urged so far, or 
nisco-magnesian nitrate, either by uniting continued so long, as to effect a complete 
tile two in solution, or by a partial decom- decomposition of the salt. In this way the 
position of either by means of the base of nitrites of potash and soda may be obtain- 
the other. This is slightly inflammable ed,and perhaps those of barytes,strontian, 
when suddenly heated ; and by a lower lime, and magnesia. The nitrites are par- 
heat is decomposed^ giving out oxygen, ticubii ly characterized, by being decom- 
azote, more water than it contained, ni- posable by all the acids except the car- 
trous oxide, and nitric acid. The residuum bonic, even by the nitric acid itself j all of 
is pure magneaa. (t is disposed to attract which expel from them nitrous acid. We are 
moisture from the air, but is much less de- little acquainted with any one except that 
liquescent than either of the salts that of potash, which attracts moisture from the 
compose it, and requires eleven parts of air, changes blue veg^etable colours to 
water at 60^ to dissmve it. Boiling water green, is somewhat acrid to the taste, and 
takes up more, so that it will crystallize when powdered, emits a smell of nitric 
by cooling. It consists of 78 parts of ni- oxide. 

trate of magnesia, and 32 of nitrate of am* * The acid itself is best obtained by ex* 
monia. posing nitrate of lead to heat in a glass re- 
From the activity of the nitric acid as a tort. Pure nOrous acid comes over in the 
solvent of earths in analy zation, the nitrate form of an orange coloured liquid. It is so 
of glucine is better known than any other volatile, as to boil at the temperature of 
of the salts of this new earth. Its form is 82^. Its specific gravity is 1.450. When 
cither pulverulent, or a tenacious or duo- mixed with water it is decomposed, and 
tile mass. Its taste is at first saccharine, nitrous gas is disengaged, occasioning ef- 
and afterwards astringent. It grows s(^ fervescence. It is composed of one volume 
by exposure to heat, soon melts, its acid of oxygen united with two of nitrous g^s» 
b decomposed into oxygen and azote, and It therefore consists by weight of 1.75 ni- 
Its base sJone is left behind. It is very so- trogen 4- 4 oxygen ; by measure of 1} 
Ittble and very deliquescent. oxygen -{- 1 nitrogen. The various co- 
Nitrate, or rather supemitrate, of alu* loured acids of nitre are not nitrous acids, 
mina crystallizes, though with difficulty, but nitric acid impregnated with nitrous 
in thin, soft, pliable flakes. It is of an aua- gas, the deutoxide of nitrogen, or azote, 
tere and acid taste, and reddens blue veg- (See the preceding table of Sir H. Davy^ 
etable colours. It may be formed by dis- concerning the coloured acid.)* 
solving in diluted nitric acid, with the as- * Acin (Nitric Oxtosvizbjd). In our 
sstance of heat, fresh precipitated alumi- general remarks on acidity, we have de- 
•a, well washed but not dried. It is deli- scribed Mr. Thenard's newly discovered 
qiiescent, and soluble in a very small por- method of oxygenizing the liquid acids. 
tioQ of water. Alcohol dissolves its own The first that he examined was the com- 
weigfat. It is easily decomposed by heat, bination of nitric acid and oxygen. When 
Nitrate of zircone was first discovered the peroxide of barium, prepared bysatu- 
by Klaproth, and has since been examined rating barytes with oxygen, is moistened, 
by Guyton-Morveau and Vauquefin. Its it falls to powder, without much increase 
crystals are small, capillary, mlky needles, of temperature. If in this state it be mixed 
Its taste is astringent. It is easily decom- with seven or eight times its weight of 
posed by fire, very soluble in water, and water, and (Ulute nitric acid be gradually 
deliquescent. It may be prepared by dis- poured upon it, it dissolves gradually by 
soling zircone in strong nitric acid ; but, agitation, without the evolution of any gas.* 
like the preceding ^ecies, the acid is al* I'he solution is neutral, or has no action 
ways in excess. on turnsole or turmeric. When we add 
_ Nitrate of yttria may be prepared in a to this solution the requisite quantity of 
aailar maimer. Its taste is sweetish and sulphuric acid, a copious precipitate of 
astringent. It is scarcely to be obtained in sulphate of barytes fallsy and the filtered 
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fiquor is m^tefy water* holding in sokitioa (fine' fiiitgii)» be put into the ojjgaaazeA 

oxygenized nitric acid. This acid is liquid nitcate, or oxygenized muriate of potaah» 

^nd colourless ; it strongly reddens turn- the whole oxygen is immediately disen- 

sole, and resembles in aU its properties gared. The ailTer itself is not attacked* 

nitric acid. ana the Bait remains neutral as before. 

When heated it inmiediately begins to Iron, zinc, copper, bismuth, lead, and 

discharge oxygen ; but its decomposition platinum, likewise possess this property 

is never complete unless it be kept boiling of separating the oxygen of the oxygen* 

for some time. The only method wluch lied nitrate. Inm and zinc are oxidized* 

M. Tbenard found successful for concen- and at the same time'^iccasion the evolution 

trating it, was to place it in a capsule, of oxygen. The other metals are not 

under the receiver of an air pump, along sensibly oxidized. They were allemploy« 

with another capsule full of lime, and to ed in the state of filings. Ciold scarcely 

exhaust the receiver. By this means he acti. The peroxides of manf^ese and 

obtained an acid sufficiency concentrated of lead decompose the oxynitrates. A 

to gpive out 11 times its bulk of oxygen very small ouantity of these oxides, in 

gas. powder, is sumcient to drive off the whole 

This add combines very weU with ba- oi^gen from the saline solution. The 

rytes, potash, soda, ammonia, and neu- efi&rvescence is lively. The peroxide of 

tralizes them. When crystallization com* manganese undergoes no alteration. . 

mences in the liquid, by even a sponta* Though nitric acid itself has no action 

Beous evaporation, these salts are instant- on the peroxides of lead and nuu^^ese, 

ly decomposed. The exhausted receiver the oxygenized acid dissolves both of 

idso decomposes them. The oxygenized them witti the greatest facility. The so* 

■itrates, when changed into common lution is accompanied by a great disen- 

Tiitrates, do not change the state of their gagement of oxygen gas. The effect of 

Beutralization. Strong solution of potash silver, he thinks, may probably be ascri* 

poured into their solutions decomposes bed to voltaic electricity, 

them. The remarks appended to our account 

Oxygemzed nitric acid does not act on of M. Thenard's oxygenized muriatic 

gold ; but it dissolves all the metals which acid, are equally applicable to the nitric ; 

the common acid acts on, and when it is but the phenomena are too curious to be 

not too concentrated, it dissolves them omitted ma work of the present kind.* 

without eifervescence. Deutoxide, or * Aom (Olbic). When potash And 

peroxide of barium* contains just double hog's lard are saponifi^ed, the roaigarate of 

the proportion of oxygen that its protoxide the alkali separates in the form of a peaiiy 

does. But M. Tbenard says, that the looking solid, while the fluid fat remains 

baiytes obtained from the nitrate by in sohition, combined with the potash* 

i^ition contains always a little of the When the alkali is separated by tartaric 

peroxide. When oxygenized nitric acid acid, the oily principle of fiit is obtained* 

18 poured upon oxide of silver, a strong which M. Chevreul purifies bysaponify^ 

effervescence takes place, owing to the ing it again and again* recovering it two 

disengagement of oxygen. One portion or three times, by which means the whole 

of the oxide of rilver is dissolved, the of the margarine is separated. Aa this 

other is reduced at first* and then dissolves cnl has the property of saturating bases 

likewise, providedtbe quantity of acid be and forming neutnl compounds, he has 

sufficient. The solution being aompleted* called it oleic acid. In his nxth memoir* 

if we add potash to it, by little and little* he g^ves the following table of results, 

a new effervescence takes place, and a 100 Oleic acid of human 1»t 

dark violet precipitate falls ; at least this Saturate Barytes Strontian- Lead 

15 always the colour of the first deposite. 26.00 19.4t .82.48 

It is insoluble in ammonia, and accord- 100 Oleic acid of sheep fat 

ing to all appearance* is a protoxide of 26.77 19.38 81.81 

silver. * 100 Oleic acid of .ox &t 

As soon as we plunge a tube containing 28.93 19.41 81.81 

oxide of silver into a solution of oxygen* 100 Oleic acid of goose &t 

ized nitrate of potash, a violent efferves- 26.77 19.38 81.34 

cence takes place, the oxide is reduced, 100 Oleic acid of hog fat 

the silver precipitates, the whole oxygen 27.00 29.38 81.80 
of the oxygenized nitrate is disengaged 

at the same time with that of the oxide ; Oleic acid is an oily fiuid without taste 

and tiie solution, which contains merely and smell. Its specific gravity is 0.914. It 

common nitrate of potash, remains neutral, is generally soluble in its own weight of 

if it was so at first. But the roost unac- boiling alcohol, of the specific gravity of 

countable phenomenon is the following : 0.7952 ; but some of the varieties are still 

If silver* in a state .of e^ctreme division more soluble. 100 of the oleic acid m^^^ 
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tate 16.58 of potash, 10.11 of flodai, fSS of t wfrett stiattef eontiuned in fat oils, t.lid 

nu^esia, 14.83 of zinc, and 13.93 petoX' also from the uncrystallizable past of th6 

ide of copper. M. Ghevreul*8 experi- jaice of lemons. Hermbstadt from the 

Bents have finally indacedhbn to adopt acid of cherries, and the acid of tartar. 

the quantities of 100 acid to 27 baiytes, as Goetlin^ from jjeech wood. Kohl from 

the most correct ; whence caUing baiytes the residaum in the distillation of ar* 

9.7Sf we hare the equivalent prime of dent spirits. Westrumb not only from the 

oleic acid » 36.0.* crystallized acids of currants, cnerries, ci'* 

AciB (Oxalic). This acid, which a* trons, raspberries, but also from the sac<* 

boands in wood sorrel, and which, com* charine matter of these fruits, and from 

bined with a small portion of potash, aa the uncrystallizable parts of the acid jui- 

it exists in that plant, has been sold under ces. Hoffmann from the juice of the bar- 

the name of salt oflemont^ to be used as a beny ; and Berthollet from nlk, hair, ten* 

sabstitate for the juice of that fruit, par- dons, wool ; also from other animal sub- 

ticularly €ot discharging ink spots and stances, especially from the coagulum of 

iRHfmcMilda, was long supposed to be blood, whites of eggs, and likewise from 

analogous in that of tartar. In the year the amylaceous and glutinous parts of 

1776, however, Bergmanndiscoveredy that flour. M. Berthollet observes, that the 

a powerful acid might bje extracted from quantity of the oxalic add obtained by 

ai^ar by means of the nitric; and a few treating wool with nitric acid was very 

jea» afterwards Scheele found this to be considerable, being above half the weight 

identical with the acid existii^ naturally of the wool empfoyed. He mentions ^ 

ia sorrel. Hence the acid began to be difference which he observed between 

distinguished by the name of nacehaHne, animal and vegetable substances thus treat* 

bst has since been known ia the new ed with nitric acid, namel^r, that the for- 

Domendature by that of oxaUc. mer yielded, beside ammonia, a large quan- 

Scheele extracted this acid from the tity of an oil which the nitric add could 

ash of sorrel, or addulous oxalate of pot- not decompose ; whereas the oily parts of 

asli^as it exists in the juice of that plant, vegetables were totally destroyed by the 

by aatorating it with ammoma, when it action of this acid: and he remarks, that 

becomes a very soluble triple salt, and in this instance the glutinous part of flouir 

adding to the solution nitrate of baivtes resembled animal sm>stances, whereas the 

dissolved ia water. Having well washed amylaceous part of the flour retained its 

the oxalate of imytes, which ia predpita* vegetable properties. He further remarks^ 

ted, he dissolved it in boiling water, and that the quantity of oxalic add ihmisbed 

predpitated its base by sulphuric acid, by vegetable matters thus treated is pro* 

To ascertain that no sulphuric acid re- pmtionable to their nutritive quafity, and 

aaiaed in the supernatant hquor, he added particulariy that, from cotton, he could not 

alittie of a boihng solution of oxalate of obtain any sensible quantity. Deyeux^ 

baiytes till no precipitate took place, and having cut with scissars the hairs of the 

then fitered the hquor, which contained chick pea, found they ^ve out aa add Ti- 

nothing but pure oxalic add, which he quor, which, on examination, proved to 

OTstiffised by evaporation and cooling. be an aqueous solution of pure oxalic acid. 

It may be obtained, however, much Proust and other chemists had before ob* 

■ore reaiiUly and economically from sugar served, that the shoes of persons walking* 

in the foUowii^ way: To six ounces of through a field oTchick pease were corro* 

nitric add in a stoppered retort, to which died. 

a large recdver is luted, add, by degrees. Oxalic add crystallizes in quadrilateral 

one ounce of lump sugar coarsely pow- prisms, the sides of which are alternately 

deced. A gentle heat may be applied broad and narrow, and summits d^'edraf: 

doling the solution, and nitric oxide will or, if erystalhzed rapidly, in small irregu* 

be evolved in abundance. When^ the lar neeifies. They are efflorescent in dry 

whole of the sugar is dissolved, distil off sat, but attract a little humidity if it be 

a part of the acid, till what remains m the damp; are soluble in one part of hot and 

retort has a nrupy consistence, and this two orf cold water; and are decomposable 

will form regular crystals, amounting to by a red heat, leaving a small quantity of 

58 parts from 100 of sugar. These crys- coaly residuum.-— 100 parts of alcohol take 

lals must be dissolved in water, re-ciystal- up near 56 at a boiling heat, but not above 

ized,and dried on blotting paper. 40 cold. Their acidity is so great, that 

A variety ct other substances afford when dissolved in 3600 times their weight 

the oxalic add when treated by distillation of water, the solution reddens litmus pa* 

with the nitric. Bergmann procured it per, and is perceptibly acid to the taste. 
from honey, gpim arabic, alcohol, and tiie The oxalic acid is a good test for de- 

calculotts concretions in the kidneys and tecting lime, which it separates from all 

bladders of animals. Scheele and Hermb- the other acids, unless they are present m 

tMt fromaagarof milk* Seheale fi^m excess. It has IHEewite a greater affinity 
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^r lime than for taxy other of the htae% acetonlUti wood 8onrel, or ntmex aeet^^ 

find forms with it a pulverulent insoluble common sorrel. The expressed .fnice, be* 

salt, not decomposable except by fire, and ing diluted with water, should be set by 

turning sirup of violets green. for a few days, till the feculent parts have 

* From the oxalate of lead, Berzelius subsided, and the supernatant fiuid is be- 
infers its prime equivalent to be 4.552, and come clear; or it may be clarified, When 
by igneous decomposition he finds it re- expressed, with the whites of eggs. It is 
solved into 66.534 oxygen, 33.222 carbon, then to be strained oif, evaporated to a 
and 0.244 hydrogen. The quantity of the pellicle, and set in a cool place to crystal- 
latter, when reduced to primitive ratios, lize. The first product of crystals. being 
gives only, as Dr. Thomson admits, 1-1 2th taken out, the liquor may be further evap- 
of an atom of hydrogen, which makes this orated, and crystallized; and the same 
liualysis of Berzelius and the Atomic process repeated till no more can be ob- 
theory incompatible. Since Berzelius pub- tained. In this way Schlereth informs us 
lished his analprsis, oxalic acid has been about nine drachms of crystals may be ob- 
Qiade the subject of some ingenious re- tained from two pounds of juice, which 
marks by Dobereiner, in the 16th vol. of are generally afforded by ten pounds of 
Schweigger's Journal. We see that the wood sorrel. Savary, however, says, that 
carbon and oxygen are to each other in ten parts of wood sorrel in full vep^etation 
the simple ratio of 1 to 2 ; or referred to yield five parts of juice, which give little 
their prime equivalent, as 2 of carbon «- more than a two-hundredth of tolerably 
1.5, to 3 of oxygen »= 3. This propor- pure salt. He boiled down the juice, how- 
tion is what would result fi-om a prime of ever, in the first instance, without clan- 
carbonic acid >« C 4* 2* ^9 combined with fying it ; and was obliged repeatedly to 
pne of carbonic oxide ~ C -f> O. C being dissolve and re-crystallize the salt to ob- 
carbon, and O oxygen. The sum of the tain it white. 

above weights gives 4.5 for the prime This salt is in small, white, needly, or 
equivalent of oxalic acid, disregarding hy- lamellar crystals, not alterable in the air., 
drogen, which constitutes but l-3rth of It unites with barytes, magnesia, soda, am> 
the whole, and may possibly be referred monia, and most of the metallic oxides, in- 
to the imperfect desiccation of the oxalate to triple salts. Yet its solution precipitates 
of lead subjected to analysis. Oxalic acid the nitric solutions of mercuiy and silver 
acts as a violent poison when swallowed in the state of insoluble oxalate of these 
in the quantity of 2 or 3 drachms; and metals, the nitric acid in this case com- 
several fatal accidents have lately occur- bining with the potash. It attacks iron^ 
red in London, in consequence of its being lead, tin, zinc, and antimony, 
improperly sold instead of Epsom salts. This salt, besides its use in taking out 
Its vulgar name of salts, under which the ink spots, and as a test of lime, forms with 
acid is bought for the purpose of whiten- sugar and water a pleasant cooUng bever- 
ing boot-tops, occasions these lamentable age ; and according to Berthollet, it pos- 
mistakes. But the powerfully acid taste of sesses considerable powers as an antis^)- 
the latter substance, joined to its prismatic lie. 

or needle-formed crystallization, are sufii- The neutral oxalate of potash is yexy 

eient to distinguish it from every thing soluble, and assumes a gelatinous form, 

else. The immediate rejection from the but may be brought to crystallize in hex* 

stomach of this acid, by an emetic, aided acdral prisms with diedral summits, by ad- 

by copious draughts of warm water con- ding more potash to the liquor than is suf- 

taining bicarbonate of pptash, or soda, ficient to saturate the acid, 

chalk, or carbonate of magnesia, are the Oxalate of soda likewise exists in twa 

proper remedies.* Afferent states, those of an acidulous and 

With barytes it forms an insoluble salt ; a neutral salt, which in their properties 

but this salt will dissolve in water acidu- are analogous to those of potash, 

lated with oxalic acid, and afford angular The acidulous oxalate of ammonia ia 

crystals. If, however, we attempt to dis- crystallizable, not very soluble, and capa- 

solve these crystals in boiling water, the ble, like the preceding acidules, of com- 

excess of acid will unite with the water, bining with other bases, so as to form 

and leave the oxalate, which will be pre- triple salts. But if the acid be saturated 

cipitated. with ammonia, we obtain a neutral oxalate. 

The oxalate of strontian too is a nearly which on evaporation yields very fine 

insoluble compound. crystals in tetraedral prisms with diedral 

Oxalate of magnesia too ia insoluble, un- summits, one of the planes of which cuts 

less the acid be m excess. off three sides of the prism. I'his salt is 

The oxalate of potash exists in two decomposable by fire, which raises from 

states, that of a neutral salt, and that of an it carbonate of ammonia, and leaves only 

acidule. The latter is generally obtained some light traces of a coaly residuum. 

iijQmthe j^tce of the leaves of'^the oxa^ IJime» haiytss, ^d «ttontuA unite witJa 



f 



ACI ACI 

lis acid, and the ammonia flies off in the by abatncting the nitric acid ftom ihtitfy 

ibrm of gas. and lixiviating the residue. The lixivium 

The oxalic acid readily dissolves alumi- contains the phosphoric acid, which may 

us, and the solution gives on evaporation either be saturated with lime by the addi- 

a yellowish transparent mass, sweet and a tion of lime->water, in wl^ch case it forms 

litde ^ringent to the t^te, deliquescent, a solid compound; or it may be tried by 

and reddening tincture of litmus, but not examination of its leading properties by 

sirup of violets This salt swells up in the other chemical methods, 
lire, loses its acid, and leaves the alumina In the animal kingdom it is found in al- 

a little coloured. most every part of the bodies of animals 

* The composition of the different oxa- which are not considerably vc4atile. There 

htes may be ascertained by considering b not, in all probability, any part of these 

ibe neutral salts as consisting of one prime organized beings which is free frem it. Wt 

of acid -K 4.553 to 1 of base, and the bin- has been obtained from blood, flesh, both 

oxalate of potash of "2 of acid to 1 of base, of land and water animals; from cheese; 

as was first proved by Dr. WoUaston. and it exists in larse quantities in bonea^ 

But this eminent philosopher has further combined with calcareous esjth. Urioe 

shown, that oxalic acid is capable of com- contains it, not only in a disengaged state^ 

bining in four proportions with the oxides, but also combined with ammonia, soda* 

whence result neutral oxalates^ suboza- and lime. It was by the evi^oration, and 

lates, acidulous .oxalates, and acid oxalates, distillation of this ezcrementitious fluid 

llie neutral contain twice as much acid as with charcoal that phosphorus was first 

the suboxalates; one-half of the quantity made ; the charcoal decomposing the dis- 

cf acid in the acidulous oxalates ; and one- engagedacidandthe ammoniacal salt. (See 

quarter of that in the acid oxalates.* Phosphorus*) But it is more cheaply ob- 

Acid (Psblats). This name was given tained by the process of Scheele, from 

by Bergmann to the acidulous phosphate of bones, by the application of an acid to 

soda, Haupt having called the phosphate their earthy resiaue after calcination, 
of soda 9ai ndrabile perUoitm, In this process the sulphuric acid ap- 

•Acid (PHoapHoaic.) The base of this pears to be the most convenient, because 

ackU or the acid itself, abounds in the mi- it forms a nearly insoluble compound with 

send, vegetable, and animal kingdoms. In the lime of the bones. Bones of beef, 

tiie mineral kingdom it is found in combi- mutton, or veal, being calcined to white- 

sation with lead, in the green lead ore ; ness in an open fire, lose almost half of 

with iron, in die bog ores which afford their weight. This must be pounded, and 

•old short iron ; and more especially with ofted, or the trouble may be spared by 

ealoareous earth in several kinds of stone, buying the powder that is sold to make 

Whole mountains in the province of £s- cupels for the assayera» and is^ in fact, th« 

tremadurain Spain are composed of this powder of burned bones ready sifted. To 

combination of phosphoric acid antl lime, three pounds of the powder there may be 

Mr. Bowles affirms, that the stone is whi- added about tw6 pounds of concentrated 

tisb and tasteless, and affords a blue flame sulphuric acid. Fpur or five pounds of 

without smell when thrown upon burning water nmst be afterward added to assist 

coals. Mr. Proust describes it as a dense the action of the acid ; and during the 

stone, not hard enough to strike ^re with whole process the operator must remem- 

steel ; and says that it is found in strata, berto place himself and his vessels so that 

which always lie horizonUlly upon quartz, the fumes may be blown from him. The 

and which are intersected with veins of whole may then be left on a gentle sand 

quartz. When this stone is scattered up- bath for twelve hours or moro, taking care 

on burning coals, it does not decrepitate, to supply the loss of water which happens 

but bums with a beautiful green light, by evaporation. The next day a Uiige 

which laste a considerable time. It melts quantity of water must be added, the 

into a white enamel by the blow-pipe ; is whole strained through a sieve, and the 

soluble with heat, and some effervescence residual matter, which is sulphate of lime, 

mthe nitric acid, and forms sulphate of must be edulcorated by repeated affusions 

fime with the sulphuric acid, while the of hot water, till it passes tasteless. The 

phosphoric acid is set at liberty in the fluid, waters contain phosphoric acid nearly firee 

Thr vegetable kingdom abounds with from Ume, and by evaporation, first in 

phosphorus, or its acid. It is principally gl azed earthen, and then in glass vessels, 

found in plants that grow in marshy places, — -■; ;; I T"- . . 

in turf, indsevetalVcies of .the white ^^*^%**i^" P^^^^''^.^"^ '"!fr^^^^ 

woods. Various seeds, potatoes, agaric, charcoal tore^om, m the other in Ae 

soot, and charcoal afford pho8phoricTcid,§ box into which the charcoal was siftedj 

^ ' "^ as well as three successive explosions at 

h To this Prof. Bartholdi ascribes two the powder-mills of Vosges. This cer- 

•ccidents at the powder-mills at Essone, tainly merits the attention of gunpowd^ 

where spontaneous combustion appeared nianiifcatuieni. 
Tot. I (Xl) 
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o^ lather in vessda of pklina or silver, for dry acid, sscmie of which is thrown up hy 
the hot atid acts upon glass, aiFord the the force of the combustion, and the rest- 
add in a concentrated state, which, by liie remains upon the supporter. 
force of a strong heat in a crucible, may This substance has also been acidified 
be made to acquire the form of a transpa- by the direct application of oxygen ga* 
rent consistent glass, though indeed it is passed through hot water, in which the- 
usually of a milky, dpAque appearance. phosphorus was liquefied or fused. 

For making phosphorus, it is not neces- The general characters of phosphoric 
sary to evaporate tne water further than acid are: 1. It is soluble in water in all 
to bring it to the consistenee of sirup ; proportions, producing a specific gravity,. 
and the small portion of time it contains is which increases as the quantity of acid is^ 
not an impediment worth the trouble of greater, but does not exceed 2.687, whicU 
removing, as it aifects the produce vety is that of the glacial acid. 2. It produces 
fittle. But when the acid is requited in a heat when mixed with water, though not 
purer state, it is proper to add a quantity very considerable. 3. It has no smelt 
of carbonate of iinimonia$ which, by dou- when pure, and its taste is sour, but not 
ble elective attraction, precipitates the corrosive. 4. When perfectly dr)% it sab- 
lime that was held in solution by the phos- Umes in close vessels ; but loses this pro- 
phoric acid. The fluid being then evapo- perty by the addition of water ; in which 
rated, affords a crystallized ammoniacal circumstance it greatly differs from the 
salt, which may be melted in a silver ves- boracic acid, which is "fixed when dry, but 
sel, as the acid acts upon glass or earthen rises by the help of water. 5. When con- 
vessels. The ammonia is driven off by siderablv diluted with water, and evapo- 
th^ heat, and the acid acquires the form rated, the aqueous vapour carries up a. 
of a compact glass as transparent as rock small portion of the aad. 6. With char- 
crystal, acid to the taste, soluble in water, coal or inflammable matter, in a strong, 
and deliquescent In the air. heat, it loses its oxygen, and becomes con- 

This acid is commonly pure, but never- verted into phosphorus. 

theless may contain a small quantity of so- Phosphoric acid ia difficult of crystalli* 

da, originally existing ii> the bones, and zing. 

not capable of being taken away by this Though the phosphoric acid is scarcely 

process, ingenious as it is. The only une- corrosive, yet, when concentrated, it actd 

quivocal method of obtaining a pure acid upon oils, which it discolours, and at len^h 

aplpears to consist in first converting it in* blackens, producing heat, and a strong 

to phosphorus by distillation of the mate- smell like that of emer and oil of tuipen- 

rials with charcoal, and then converting it tine ; but does nOt form a true acid soap, 

again into acid by rapid combustion, at a It has most effect on essential oils, less on 

high temperature, either in oxygen or at- drying oils, and least of all on fat oils, 

mospheric air, or some other equivalent Spirit jf wine and phosphoric acid have a 

process. weak action on each other Some heat is 

Phosphorus may also be converted into excited by this mixture, and the product 
iht acid state by treating it with nitric which comes over in distillation of the mix- 
acid. In this operation, a tubulated retort ture is strongly acid, of a pungent arsenical 
With a g^und stopper, must be half filled smell, inflammable with smoke, miscible 
with nitric acid, and H gentie heat applied, in all proportions with water, precipitating 
A small piece of phosphorus being then silver and mercury from their solutions, 
introduced through the tube will be dis- but not gold? and although not an ether, 
solved with effervescence, produced by yet it seems to be an approximation to that 
the escape of a large quantity of nitric ox- kind of combination, 
ide. The addition of phosjihorus must • Prom the syntheses of the phosphates 
be continued until the last piece remains of soda, barytes, and lead, Berzeliu^ de- 
undissolved. The fire being then raised duces the prime equivalent of phosphoric 
to drive over the remainder of the nitric acid to be 4.5. But the experiments of 
acid, the phosphoric acid will be found in Berzelius on the synthesis of^the acid it- 
the retort, partly in the Concrete and part- self, show it to be a compound of about 
fy in the liquid form. 100 phosphorus + 133 oxygen ; or of ^ 

Sulphuric acid produces nearly the same oinrgen -f- 1.5 phosphorus =^3.5 for the 

effect as the nitric; a large quantity of pnrne equivalent of the acid. I^voisier's 

sulphurous acid flying off. But as it re- synthesis greive 2 oxygen + 1.33^phospho- 

quires a stronger heat to drive off the Ust rus. So Sd that of Sir H. Davy by rapid 

portions of this acid, it is not so well adapt- combustion in oxygen gas, as publishea in. 

ed to the purpose. The liquid chlorine the Phil. Trans, for 1812. Dr. Thomson, 

likewise acidifies it, in his account of tite improvements in Phy- 

When phosphorus is burned by a strong sical Science, published in bis Annals for* 

neat, sufficient to cause it to flame rapid- January 1817, says, « It is quite clear from 

1^, it i» almost pexf^ctly converted into these analyses (of , Berzelius) that the 
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equivalent number for phosphorie aeid is veil Imown Bt^mty, hp inrentftd a nfc^ 
4.5.'[ M. Dulong^, in an elaborate paper method of research, to elude the fonB«^ 
published in the third volume of the Me- sources of error. IJe burned the vapour 
moires d'Arciieil, gives as the result of di- of phosphorus as it issues from a smaU 
versified experiments, the proportions of tube, contained in a retort filled with oxy- 
100 phosphorus to 123 oxygen ; or of 2 gen gas. By adopting this proces, he de- 
oxygen + 1.627 phosphorus « 3.627 for termined the composition of phosphoric 
tlie acid equivalent, add to be 100 phosphorus + 134.5 oxy- 
In the Annals of Philosophy for April gen ; whence its equivalent comes out 
1816, page 305, Dr. Thomson gives th^ 3.500. phosphorous acid he then shows 
following statement : « From this result it to consist of 1 oxygen + 1.500 phosphorus 
follows that the acid is -composed of »» 2.500. We shall therefore fix on Sir 
Phosphorus, 100 a. Davy's number 3.500 for ihe primie 
Oxygen, 123.46. equivalent of phosphoric acid. 
« To verify this result, the author (I^. We see, indeed, m the Annals of Philos. 
Thomson) had vecourse to the phosphate for 181^, in a paper on phosphuretted hy- 
ef lead, which is a, compound of 2 atoms drogen by 0r. Thomson, that this chemist 
phosphoric acid-f* 1 atom yellow oxide of had determined the atom of phosphorus 
lead." He gives three analyses of this to be 1.5, and thatch phosphoric acid 3.5, 
salt; one by Dr. Wollaston ; one by Pro- but he subsequently renounced them. It 
£esaor Berzelius; and one by himself, will be instructive to place his fluctuations 
These aniilyses are as follow :«- of opinion in one view. 

Acid. Base. In the Annals for April 1816, the report 

By Wollaston, 100 + 370.72 of Dr. Thomson's paper, read at the Royajl 

Berzelius, 100 -|- 380.56 Society, on phos{^oric acid and the phos- 

Thorasou, 100 4- 398.49 ' phates, makes the acid equivalent 3.634 ; 

— '■■■ in the Annals fiar August 1816, the phos- 

Mean, 100 4* 383.26. phuretted hydrogen experiments mat;e it 

This mean, which corresponds nearly 5.5 : the history of 1816 improvement^ 

with the analysis of Berzehus, is considr inserted in January 1817, gives us 4.5 as 

ered by him as exhibiting the true com- the equivalent, and an explicit renuncia- 

position of phosphate of lead From this tion of 3.5 ; the System of^ Chemistry in 

the weight of an atom of phosphoric acid October 1817, confinns this number 4.5 

is shown to he 3.649. But aner a conv- by multiplied facts and reasonings ; and* 

parisonofresuitsbydifierent methods, he finally, after Sir H. Davy's experiments 

saysi, << This nves us 1.634 for the weight a|^eaied in 181Q, which demonstrated 

«f an atom of phosphorus ; 2.63,4 for the 3.500 to be the real number. Dr. Thomson 

weight of an atom of phosphorous acid ; resumes 3.5; and to ^how his claim to pr^- 

and 3.634 for the weight of an atom of ority, refers simply to his former paper o^ 

phosphoric acid." Page 306, phosphuretted hydrogen. From this exr 

In the subsequent January, when h^ ample, beginners in the study of chemistiT' 

gives an Account of Physical Science for wiU learn the danger of dogmatizing has- 

the same year 1816, however, he says, '*It tily on experimental sulyecta.* 

is quite clear from these analyses," (of * Acin (Phosphobous) was discovered 

Berzelius, whom he there properly styles in 1812 by Sir H. Davy^h When phospno- 

«ne of the most accurate chemists of the rus and corrosive sublhnate act on each 

pesent day), *' that the equivalent num- other at an elevated temperature, a liquid 

ber for phosphoric acid is 4.5." And &r^ caUedprotochloride of phosphorus is fonn«> 

tber, in the fifth edition of his System of ed. Water added to this, resolves it into 

Chemistry, piihlished in 1817, from an e&- muriaUc and phosphorous acids. A mo* 

Iremely large collection of experimental, derate heat sufiices to expel the former, 

liedetermines the equivalent of phospho- and the latter remains, associated witjh 

JUS to be 1.5; and that of phosphoric acid water. It has a very aour taste, reddens 

to be 4.5. Finally, in Marcn 1820, without vegetable blues, and neutralizes bases, 

janting in the least at his abandonment of When heated strongly an open vessels, it 

the number 3.634, and adoption of 4.5, he inflames. Phosphuretted hydrogen fliea 

sieeely says, '' tliat a set of experiments off, and pho^horic acid remains. Ten 

he piwfisbed some years ago seem to me parts of it heated in close vessels g^ve 

to denionstrate the constitution of these off li of bihydroguret of phosphorus 

two acids in a satisfactory manner.'' And and leave 8^ of phosphoric acid. Hence 

he iaunediately fixes on 3. 5 for phosphoric the liquid acid consists of 80.7 acid + 1^'3 

acid. water* its prime equivalent is 2.5.* 

Amid all these perplexities, it is com- * Acid (HTPorHospBomous), lately dis- 

fiiitahle to resort to Sir H. Davy's clear covered by M. Dulong. Pour water on 

and decisive paper, read before the Royal the pho^huret of barytes, and wait till aU 

Society on the 9t^ April 1818. With his the phosphuretted hydrogen be disengag- 
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jpietala, but nnites witk their ozide!i« and PruBsic «cid thus obtjuned has tlie 

iforms salts for the most part insoluble ; it following properties. It is a colourless 

likewise unites into triple salts with tliese liquid, possessing a strong odour; and the 

oxides and alkalis ; the oxygenated muri- e:dialation, if incautiously snuffed up the 

atic acid decomposes it. nostrils, may produce sickness or fainting. 

The peculiar srneU of the prussic acid Its taste is cooUng at first, then hot, as- 

could scarcely ftil to suj^gest its affinity thenicin a high degree, and a true pois6n« 

with the deletoious principle that rises in Its specific gravity at 44^^, is 0.7058 ; at 

the distillation of the leaves of the lauro- 64^ it is 0.6959. It boils at 81 J ^, and con- 

cerasus, bitter kernels of fruits, and some geals at about 3^. It then crystallizes 

other vegetable productions; and M. regularly, and affects sometimes the 

Schrader of Berlin has ascertained the {act, fibrous form of nitrate of ammonia. The 

that these vegetable substances do con- cold which it produces, when reduced 

tain a principle capable of forming a blue into vapour, even at the temperature of 

precipitate with iron ; and that with lime 68^, is sufficient to congeal it. This 

they afford a test of the presence of iron, phenomenon is easily produced by putting 

equal to the prussiate of that earth. Dr. a small drop at the end of a slip of paper 

Bucholz of Weimar, and BIr. Roloff of or a glass tube. I'hough repeatedly recti- 

Magdeburg, confirm this fact. The prussic fied on pounded marble, it retains the 

acid appears to come over in the distilled property of feebly reddening paper tinged 

oil. blue with litmus. The red colour disap-* 

* Prussic acid and its combinations have pears as the acid evaporates, 

been lately investigated by M. Gay-Lussac The specific gravity of its vapour, ex- 

and Vauquehn in France, and Mr. Porrett perimentally compared to that of air, is 

in England, who have happily succeeded 0.9476. By calculation from its constitu- 

in removing in some measure the veil ents, its true specific gravity comes oat 

which continued to hang over this depart- 0.9360, which differs from the preceding 

went of chemistry. number by only one-hundredth parL 

To a quantity of powdered prussian This small density of prussic acid, com- 
l>lue diffused in boiling water, let red oxide pared with its great volatility, furnishes » 
Ofmercury be added in successive portions new proof that the density of vapours 
till the colour is destroyed. Filter the does not depend upon the boiling point 
liquid, and concentrate by evaporation tilji of the liquids that furnish them, but upoa 
a pellicle appears. On cooling, crystals their peculiar eonstitution. 
of prussiate or cyanide of mercury will be M. Gay-Lunac analyzed this acid by in- 
formed. Dry these, and put them into a troduclng its vapour at the temperature 
tubulated glass retort, to the beak of of 86^ into a jar, two-thirds filled with 
which is adapted a horizontal tube about oxygen, over warm mercuiy- When the 
two feet long, and f*il]y half an inch wide temperature of the mercjury was reduced 
at its middle part. The first third part o£ to that of the ambient air, a determinate 
the tube next the retort is filled with volume of the g^aseous mixture was taken 
email pieces of white marble, the two other ^d washed in a solution of potash, whicb 
thirds with fused muriate of lime« To abstracts the prussic acid, and leaves the 
the end of this tube is adapted a smaU oxygen. This gaseous mixture may aftet 
receiver, which should be artificially this inspection, be employed without any 
refrigerated. Pour on the ciystals, muri- chance tliat^the prussic acid will condense^ 
atic acid, in rather less quantity than is provided the temperature be not too low ; 
sufficient to saturate the oxide of mercury, but during M. Gay-Lussac's experiment* 
which formed them. Apply a very gentle it was never under 71^^. A known vol- 
heat to the retort. Prussic acid, named ume was introduced into a Volta^s eudi- 
bydrocyanic by M. Gav-Lussac, will be ometer, with platina wires, and an elec- 
evolved in vapour, and will condense i|i trie spark was passed across the gaseous 
the tube. Whatever muriatic acid may mixture. The combustion is live^, and 
ipass over with it, will be abstracted by the of a bluish white colour. A white pru^sjip 
marble, while the water will be absorbed vapour is seen, and a diminutipn of volume 
by the muriate of lime. 9y means of a takes place, which is ascertained by 
' moderate heat applied to the tube, the measuring the residue in a graduated 
.prussic acid may be made to pass succes- tube. This being washed wUh a section 
sively along; and after bein^ left some of potash or baiytes^ suffers a newdi- 
time in contract with the munate of limei, minution fix)m the absoipiion of the car* 
it may be finally driven into the receiver, bonic acid gas formed, itastly* the gas. 
As the carbonic acid evolved from mari>le which the alkali has left, is analyzed ovei* 
by the muriatic is apt to cany off some of water by hydrogen, and it is ascertained 
the prussic acid, care should be taken to to be a mixture of nitrogen and oxygeti, 
conduct the heat so as to prevent the bemuse this last gas was employed i^ 
distillatitm.of this mineral acid. excess. 
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Tfee followitig are the results^ referred Carbon, - 44.39 

1SD prussic acid vapour. Nitrogen, 51.71 

Vapour, - - - - 100 Hydrogen, 3.90 

Diminution after combustion, - 78.5 . ■ 

Carbonic acid gas produced, 101.0 100.00 

Nitrogen, - - - - 46.0 

Hydrogen, - - - - 55,0 This acid, when compared with the oth- 

er animal products, is distinguished by the 
During the cotkibustion a quantity of great quantity of nitrogen it contains, by 
•xygen disappears, equal to about 1^ of its small quantity of hydrogen, and espe- 
the vapour employed. The carbonic acid cially by the absence of oxygen, 
produced represents one volume ; and the When this acid is kept m well-closecl 
ether fourth is supposed to be employed vessels, even tliough no air be present, it 
in forming water ; tor it is impossible to is sometimes decomposed in less than an 
doubt that hydrogen enters into the com« hour. It has been occasionally kept 15 
position orprussic acid. From the laws of days without alteration ; but it is seldom 
chemical proportions, M. Gay-Lussac con- that it can be k^pt longer, without ex- 
eludes that prussic aCid vapour contains hibiting signs of decomposition. It begins 
just as much carbon as will form its own by assuming a reddish brown colour, 
Dulk of carbonic acid, half a volume of which becomes deeper and deeper, and it 
nitrogen, and half a volume of hydro- gradually deposites a considerable carbo- 
gen. This result is evident for the car- naceous matter, which gives a deep colour 
bon ; and though, instead of 50 of nitro* to both water and acids, and emits a strong 
gen and hydrogen, which ought to be tlie smell of ammonia. If the bottle containing 
numbers according to the supposition, he the prussic acid be not heiTnetically sealed, 
obtained 46 for the first, and 55 for the se- nothing remains but a dry charry mass, 
cond, he ascribes the discrepancy to a por- which gives no colour to water. Thus a 
tion of the nitrogen having combined with prussiate of ammonia is formed at the ex- 
the oxygen to form nitric acid. pense of a part of the acid, and an azoturet 

The density of carbonic acid gas being, of carbon. When potassium is heated in 
according to M. Gay-Luasac, 1.5196, and prussic acid vapour mixed with hydrogen 
that of oxygen 1.1036, the density of the or nitrogen, there is absorption without in- 
vapour of carbon is 1.5196 — 1.1035 =» fiammation, and the mdtal is converted 
0.4160. Hence 1 volume carbon,=» 0.4160 into a gi'ay spongy substance, which meks^ 
Half a volume of hydrogen, =*= 0.0366 and assumes a yellow colour. 
Haifa volume of nitrogen, » 0.4845 Supposing the quantity of potassium 

employed capable of disengaging from 

Sum, »« 0.9371 water a volume of hydrogen equal to 50 

parts, we find after the action of the po- 
Thus, according to the analytical state- tassium, — 
ment, Uie density of prussic vapour is 1. That the gaseous mixture has experi- 
0.9371, and by direct experiment it was enced a diminution of volume amounting 
found to be 0.9476. It may therefore be to 50 parts: 2. On treating this mixture 
inferred from this near coincidence, that with potash, and analyzing me residue by 
prussic acid vapour contains one volume oxygen, that 50 parts of hydrogen have 
of the vapour of carbon, half a volume of been produced : 3. And consequently 
nitrogen, and half a volume of hydrogen, tliat the potassium has absorbed 100 parts 
condensed into one volume, and that no of prussic vapour ; for there is a diminu* 
other substance enters into its composition, tion of SO parts, which would obviously 
M. Gay-Lussac confirmed the above de- have been twice as great had not 50 parts 
termination, analyzing prussic acid by of hydrogen been disengaged. The yel- 
passing its vapour through an ignited por- low matter is prussiate of potash ; proper^ 
celain tube containing a coil of fine iron ly a prusside of potassium, analogous in its 
wire, which facilitates the decomposition formation to the chloride and io£de, when 
of this vapour, as does it with ammonia, muriatic and hydriodic gases are made ta 
Ko trace of oxygen could be found in act on potassium. 

prussic acid. And again, by transmitting The base of prussic acid thus divested 
the acid in vapour over ignited peroxidie of its acidifying hydrogen, should be call- 
of copper in a porcelain tube, he came to ed, agreeably to the same chemical ana- 
the same conclusion with reg8u*d to its con- logy, prussine. M. Gay-Lussac styles it 
constituents. Th6y are, — cyanogen, because it is the principle whida 

One volume of the vapour of carbon, generates blue^jgr litesally, the blue- 
Half a volume of hydrogen, maker. ^ 

Half a volume of nitrogen, * Like muriatic and hydriodic acids also^ 

oondenscd into on^ volume; or in weight, it contains half its Yoluxa» of hydrogert. 
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llie only difTerence Is, that the former 2 primes carbon, - - - - 1.500 

have in the present state of our knowledge 1 prime hydrogen, - - - 0.125 

simple radicals, chlorine and iodine, while 1 prime nitrogen, - - - 1.750 

thai of the latter is a compound of one ■ 

Yolume vapour of carbon, and half a vol- 3.375 

ume of nitrogen. Tliis radical forms true Which reduced to proportions per cent, 

prussides with metals. give of 

If the term cyanogen be objectionable Carbon, 44.444 

as allying it to oxygen, instead of chlorine Hydrogen, - - -. - - 3.704 

and iodine, the term h)drocyanic acid Nitrogen, 51.852 

must be equally so, as implying that it 

contains water. Thus we say hydronitric, 100.000 
hydromuriatic, and hydro phosphoric, to 

denote the aqueous compounds of the ni- Barytes, potash, and soda combine with 

trie, muriatic, and phosphoric acids. As prussine, forming true prussides of these 

the singular merit of M. Gay-Lussac, how- alkaline oxides; analogous to what are 

ever, has commanded a very general com* vulgarly called oxymuriates of Ume, potash^ 

pliance among chemists with his nomen- and soda. The red oxide of mercury acts 

clature, we shall use the term pnissic acid so powerfully on prussic acid vapour, when 

and hydrocyanic indifi'erenth , as has long assisted by heat, that the compound which 

been done with the words nitrogen and ought to result is destroyed by the heat 

azote. disengaged. The same thing happens 

The prusside or cyanide of potassium when a little of the concentrated acid is 

gives a very alkaline solution in water, poured upon the oxide. A great elevation 

even when a great excess of hydrocyanic of temperature takes place, which would 

vapour has been present at its formation, occasion a dangerous explosion if the ex- 

In this respect it differs from the chlorides periment were made upon considerable 

and iodides of that metal, which are per- quantities. When the acid is diluted, the 

fectly neutral. Knowing the composition oxide dissolves rapidly, with a considera- 

ef prussic acid, and that potassium sepa- ble heat, and without the disengagement 

rates from it as much hydrogen as from of any gas. The substance formerly called 

vater, it is easy to find its proportional prussiate of mercury is generated, which, 

number or equivalent to oxygen. We when moist may, like the muriates still 

must take such a quantity of prussic acid retain that name ; but when dry is a prua- 

that its hydrogen may saturate 10 of oxy- side of the metal. 

gen. Thus we find the prime equivalent When the cold oxide is placed in con- 

of this acrd to be 33.846 ; and subtracting tact with the acrd, dilated into a gaseous 

the weight of hydrogen, there remains form by hydrogen, its vapour is absorbed 

32.5'^ for the equivalent of cyanogen or in a few minutes. The hydrogen is un- 

prussine. But if we reduce the numbers changed. When a considerable quantity erf' 

representing the volumes to the prime vapour has thus been absorbed, the oxide 

equivalents adopted in this Dictionory, adheres to the side of the tube, and on ap« 

viz. 0.75 for carbon, 0.125 for hydrogen, plying heat, water is obtained. The hy- 

and 1.75 for nitrogen, we ^hall have the drogen of the acid has here united with 

relation of volumes slightly modified. Since the oxygen of the oxide to form the water, 

the fundamental combining ratio of oxy gen while their two radicals combine. Red 

to hydrogen in bulk is i to 1, we must oxide of mercury becomes an excellent 

multiply the prime equivalent by half the reagentfor detecting prussic acid, 

specific gravity of oxygen, and we obtain By exposing the dry prusside of mer- 

the following numbers : cury to heat in a retort, the radical cyano- 
gen or prussine is obtained. See Phussins. 

I volume car. =0.75 X 0.5555 = 0.41663 On subjecting hydrocyanic, or prussic 

II u J 0.125X 0.5555 ^ ^«^^^ acid, to the action of a battery of 20 pairs 
^ volume hyd 0.03471 of plates, much hydroren is disengaged at 

1 75 y 5555 ^^ negfative pole ; and cyanogen or pnis- 

I volume nitr.= -I — ——: = 0.48610 sine at the positive, which remains dis- 

2 solved in the acid. This compound should 

"T~J~ be regarded as a hypoprussic or prussoua 

Sum « 0.93744 ^cid. Since potash by heat separates the 

^ * . . . 1 _.. , , , hydrogen of the prussic acid, we see that 

Or, as is obvious by the above calcula- in exposing a mixture of potash and ani- 

tion, we may take 2 pnmes of carbon, 1 of mal matters to a high temperature, a true 

hydwgen, and 1 of nit«^n, which direct- prusside or cyanide of potash is obtained. 

ly added togetjier will give the same re- formerly called the prussian or phlogisti^ 

suits, since by so doing we merely take cated alkali. When cvanide of potaaium 

sway the common multipher 0.5o55. Thus ig dissolved in water, hydrocyanite of pot^ 

^^ "^^^' nil is produced, which 19 decomposed by 
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4lie teids without generating ammonia or wbole tiU the oxide is diaaolyed. "WiHi 

otfboiric acid ; but when cyanide of pot- the above proportions of peroxide of met* 

aah dissolves in water no change takes cury, the protoprusaiate of iron is com- 

place ; and neither ammonia, carbonic pletely decomposed. The vessel being 

acid, nor hydrocyanic vapour, is given out, kept warm, the oxide of iron will fall to 

unless an acid be added. These are the the bottom, the clear part may be poured 

ohamcters which distinguish a metallic off to be filtered thrcNigh paper, taking 

cyanide from the cyanide of an oxide. care to keep the funnel covered, so that 

From the experiments of M. Magendie crystals may not form in it by refn|peration. 

it appears, that the pure hydrocyanic acid The reuduum may be treated with more 

is the most violent of all poisons. When a water, and thrown upon the filter, upon 

rod dipped into it is brought in contact which warm water ought to be poured, 

with the tongue of an animal, death en- until all the soluble part is washed away. 

•ues before the rod can be withdrawn. If By evaporation, and subsequent rest in a 

a bird be held a moment over the mouth cool place, 145 grains of ciystals of the 

•f a phial containing this acid, it dies. In prusside or cyanide of mercuiy will be 

the Annates de Chimie for 1814 we find procured in quadrangular prisms. 

this notice : H. B. Professor of Chemis- *< The following process for eliminating 

try, left by accident on a table a flask con- the hydrocyanic acid I believe to be new. 

taining alcohol imprecated with pruasic Take of the cyanide of mercuiy in fine 

acid ; the servant, enticed by the agreea- powder one ounce, difiuse it in two oun* 

ble fiavour of the liquid swallowed a small ces of water, and to it, by slow degreei^ 

Sias of it. In two minutes she dropped add a solution of hydrosulphuret of baiy- 
wn dead, as if struck with apoplexy, tes, made by decomponng sulphate of bi^ 
The body was not examined. lytes with charcoal in the common way. 

*■ Scharinger, a professor at Vienna," OfUiesulphuret of baiytes take an ounces 
says Orfila, ** prepared six or seven months boil it witn rax ounces of water, and filter 
ago a pure axid concentrated prussic acid; it as hot as possible. Add this in small por- 
he spread a certain quantity of it on his tions to the cyanide of mercury, agitating 
■aked arm, and died a little time thereaf- the whole very well, and allowing suf£ 
ter." cient time for the cyanide to dissolve. 

Dr. Magendie has, however, ventured while the decomposition is going on be- 
to introduce its employment into medi- tween it and the hydrosulphuret as it is 
cine. He found it beneficial against phthi- added. Continue the addition of the hy« 
sis and chronic catarrhs. His formula is drosulphuret so long as a dark precipitate 
the following :»• of sulphuret of mercury fidU down, and 

Slix one (Mirt of the pure prussic or hy- even allowing a small excess. I^et the 
drocyanic acid of M. Gay-Lussac with ii whole be thrown upon a filter, and kept 
ef water by weight. To this mixture be warm till the fluid drops through ; add 
gives the name of me(ti^nal prussic acid, more water to wash the sulphuret of mes* 
Of this he takes 1 gros. or 59 gr. Troy, cury, until eight ounces of fluid have pass- 
Distilled water, 1 U>. or 7560 grs. ed through the filter, and it hsifi become 
Pine sugar, IJ oz. or 708| grs. tasteless. To this fluid, which contuns the 
-And mixing the ingredients well together, prussiate of baiy tes, with a smaU excess o^ 
he administers a table spoonful every hydrosulphuret of baiytes^ add sulphuric 
moniing and evening. A well written re- acid, diluted with an equal weight of wa- 
port of the use of the prussic acid in cer- ter, and allowed to become cold, so long 
tain diseases, by Dr. Magendie, was com- as sulphate of baiytes falls down. The ex- 
munieatedby Dr. Granville to Mr. Brande, cess of fiidphuretted hydrogen will be re- 
and is inserted in the fourth volume of the moved by adding a sufficient portion of 
Journal of Science. carbonate of lead, and agitating veiy well. 

For the following ingenious and accu- The whole may now be put upon a filter, 
lite process for preparing prussic acid for which must be closely covered ; the fluid 
medicinal uses, I am indebted to Dr. Kim- which passes is the hydrocyanic acid, 
no of Glasgow : of what is called the medUai standard 

wTake of the ferroprussiate of potash strength." 
100 grains, of the protosulphate of iron Dr. Nimmo finds, that cyanide ofmer- 
84| g^ns ; dissolve them separately in cury ^ capable of dissolving the mercuri- 
ibur ounces of water, and mmgle them, al peroxide. Hence, the above proportions 
After allowing tlie precipiute of the pro- must be strictly observed, if we wish to 
toprussiate of iron to settle, pour off the obtain this powerful medicine of uniform 
dear part, and add water to wash the sul- strength. He conoeives, therefore, that 
pbate of potash completely away. To the the ferroprussiAte of potash shqtuld be tah 
protoprussiate of iron, mixed with four kSn for the basis of the calculation, 
ounces of pure water, add 135 erains of Scheele found that prussic acid occi^ 
tile peroxide of mercuiy, and boit the ^oe^ precipitates with only the foUowhig 
Vol. i^ [12] 
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tlfltee netaffie tolations, nitrates of sQvier, quelin as a eompomid of one pxime of orf- 

andmereai^yandcafbonateofsiWer. The gen, and one of cyanogen, or in other 

first is white, the second black, the third words, one of oxygen, two of carbon, and 

green becoming blue. In the Annals of and one of nitrogen P 

Phil, for May 1830, Dr. Thomson gives an According to M. Vauquelin, yeiy com- 

accoont <^8ome metallic precipitates by a plex changes take place when gaseous 

substance of a crystalline nature, which he cyanogen is combined with water, which 

obtained in the sublimation of prussian leave we nature of cyanic acid involved in 

bine at a red heat, and which he reckons great obscurity. The water is deoonpos- 

hydrocyanate of ammonia. But the nature ed; part of its hydrogen combines with 

of the substance is by no means demon- one part of the cyanogen, and forms hy- 

strated; artd the precipitates differ so drocyanie acid; another part unites with 

much from those of Scheele as to justify the nitrogen of the cyanogen, and lonns 

aeepticbm. Free prussic acid, for example, ammonia; and the oxygen of the water 

l^ves wi^ nitrate of mercury a black pre- forms carbonic acid, wiUi one part of the 

cipitate ; while I>r. Thomson's crystals carbon of the cyanogen. Hydrocyanate, 

give a white. Vauquelin found the crys- carbonate, and cyanate of ammonia^ are 

tals that sublime from prussian blue to be also found in the liquid ; and there stall 

jonmoniacal carbonate, and not hydrocy- remain some carbon and nitrogen, which 

anate. produce a brown deposite. Four and a half 

The l^drocyanates are all alkaHne, even parts of water absorb one of gaseous cyano- 

when a gfreat excess of acid is employed gen, which communicates to it a sharp 

in their formation ; and they are decom- taste and smell, but no colour. The solu* 

posed by the weakest acids. tion in the course of some days, however^ 

The hydrocyanate of ammonia crystal- becomes yellow, and afterwards brown, in 
lizes in cubes, in small prisms crossing consequence of the intestine changes re- 
each other, or in feathery crystals, like lated above. 

the leaves of a fern. Its volatihty is such, Hvdrocyanic acid is separated from pot- 
that at the temperature of 71^^, it is capa- ash oy eari>onic acid ; but when oxide of 
ble of bearing a pressure of 17.72 inches iron is added to the potash, M. Gay-Luasac 
of mercury ; and at 97^ its elasticity is conceives that a triple compound, united 
equal to liiat of the atmosphere. Umor- by a much more energetic affinity, results^ 
tunately this salt is charred and decom- constituting what is usually caUed prua- 
posed with extreme facility. Its great vo- slate of potash, or prusnate of potash and 
utility prevented M. Gay-Lussac from de- iron. In illustration of this view, he pre- 
termining the proportion of its constitu- pared a hydrocyanate of potash and silver» 
ents. What is known o€ the cyanides or which was quite neutral, and which crjar 
prussides wiU be found under prussine, or tallized in hexagonal plates. The solution 
their bases. M. Gay-Lussac considers prus- of these crystals precipitates salts of iron 
vianblueasahydratedcyanideofiron, ora and copper, white. Muriate of ammonift 
eyanide haidng water in combination ; and does not render it turpid ; but muriatic 
If. Vauquelin, in a memoir lately read be- acid, by disenga^ng nydrocyanic acid» 
fore the Academy of Sciences, regards precipitates chtonde of ulver. Sulpbu- 
prussian blue as a simple hydrocyanate of retted hydrogen produces in it an analo- 
iron. He finds that water impreg^nated gous change. Tms compound, says M. 
with cyano|^n can dissolve iron without Gay-Lussac, is evidently the triple hydro- 
ehanging it mto prussian blue, and without cyanate of potash and silver ; and its for- 
^e disengagement of any hydrogen gas, mation ought to be analogous to that of 
vhile prussian blue was left in the undis- the other triple hydrocyanates. ** And aa 
solved portion. But hydrocyanic acid con- we cannot doubt," adds he, ** that hydro- 
Verts iron or its oxide into prussian blue cyanate of potash and olver is in reali^^ 
iirithout the help either of alkalis or acids, from the mode of its formation, a compound 
He conceives that cyanogen acts on iron of cyanide of nlver and hy<^ocyanate of 
and water as iodine does on water and a potuh, I conceive that the hydrocyanate 
base ; and that a gtamtc acid is formed of potash and iron is likewise a compound 
which dissolves a part of the iron, but al- of neutral hydrocyanate of potash, and 
so and at the same time hydrocyanic acid, «ubc3ranide of iron, which I believe to be 
vhich changes another port of tiie iron in- combined with hydrocyanic acid in the 
'to prussian blue. He farther lays it down white precipitate. We may obtain it pei^ 
•s a general rule, that those metals which, fectly neutial, and then it does not decom- 
like iron, decompose water at the ordina- pose alum ; but Ihe hydrocyanate of pot- 
ry temperature of the atmosphere, form ash, which is always iJkaline, produces in 
hydrocyanates; and that those metals it a light and flocculent precipitate of alu« 
which do not possess this power, as silver mina. To the same excess of alkali we 
and quicksilver, foim only cyanides. Are must ascribe the ochry colour of the pre- 
ve to regard the e.yamc acid of IL Vau- cipitates which hydrocyanate of potash 
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Ibims with t&e persalts of iron. Thus tbe sity, detemdned by cal)Biihtk»9 U %ltt« 

lemarkable fkct, which ought to fix the at* Its aqueous solution does not precipitalft 

tention of chemists, and which appears to nitrate of alver, nor baiytes water. The 

me to overturn the theory of Mr. Porrett, alkalis absorb it rapidhr, but an excess of 

is, that hydrocyanate of potash cannot be- them is necessary to destroy its odour. If 

«ome neutral except when combined with we then add an acid, a strong effenres* 

the cyanides.''* cence of carbonic axAd is produced, and 

* Acid (CiLOitoGTAiric, or CBionof nus^ the odour of chlorocyantc acid is no Icmger 

sic). M. BerdioUet discovered, that when " perceived. If we add an excess of lime 

hydrocyanic acid is mixed with chlorine, it to the acid solution, ammonia is disengag- 

acquires new properties. Its odour is ed in abundance. To obtain the green 

Buch increased. It no longer forms Prus* precipitate from solution of iron, we must 

nan blue with solutions of iron, but a green begin by mixing dilorocyanie acid with 

precipitate, which becomes blue by the that solution. We then add a little potash* 

addition of sulphurous acid. Hydrocyanic and at last « little acid. If we add the al- 

acid thus altered had acquired the name kali before the iron, we obtain no greea 

of •xtfpruaHc, because it was supposed to precipitate. 

hare acquired oxygen. Af. Ga^r-Lussac M. Gay-Lussac deduces for the compo* 

nbjected it to a minute examination, and ntion of chlorocyanic acid I volume of cax^ 

^Mtnd that it was a compound of equal vo- bon -f- i a volume of azote -f~ i & volume 

fames of chlorine and cyanc^n, whence of chlorine; and when decomposed by the 

W proposed to distinguish it by the name succesadve action of an aUudi «id an add, 

«f chlorocyanic acid. To prepare this com- it produces I volume of muriatic acid gas 

poond he passed a current of chlorine into -^ 1 volume of caibonie acid -f- 1 volume 

solution or hydrocyanic acid, till it destroy- oF ammonia. The idi)ove three elements 

ed the ccdour of sul{ihate of indigo ; and separately constituting two volumes, are 

by a^tating the liquid with meicuxy, he condensed, by fonningchlorocarbonicacid» 

deprived it of the excess of chlorine. By intb one volume. And rince one volume 

dii^lation, afterwards, in a moderate heat, <^ chlorine, and one vohirae of cyanogen, 

an elastic fluid is disengaged, which pos- produce twovohimesof chlorocyanieadd, 

sesses the pro^rties formerly assigned to the density of this last ought to be tb» batf 

oxypruuic acid. This, however, is not of the sum of the densities of its two con. 

pure chlorocyanic acid, but a mixture of it stituents. Density of chlorine is 3.421, 

with <»i!<bonic acid, in proportions which density of cyanogen 1.801, half sum mm 

vary so much, as to make it difficult to de^ 2.111, as stated above : Or the proportions 

teimine them. by weight will be. 3.375 — a prime equiv- 

When hvdrocyaiuc acid is supersaturat- aient of cyanogen -|- 4.45 •« a prime of 

ed with cnlorine, and the excess of this chlorine, giving the equivalent of cfaloro- 

hat is removed by mercury, the li<j[uid con- cyanic acid — 7.825. 

tuns chlorocyanic and muriatic acids. Hav- Chlorocyanic acid exhibits with potas- 

ing put mercury into a g^ass jar till it was num almost the same jihenomena as cyan- 

34(hs full, he filled it completely with that ogen. The inflammation is eqiudly slow, 

add liquid, and inverted the jar m a vessel and the ^ dinunishes as much in vohime. 

of mercury. On exhausting the receiver The directions given by Dr. Thomson 

of an air pump containing this vessel, the for forming chlorocyanic add in the second 

mercury sunk in the par, in consequence volume of his System, 5th edition, p. 376, 

of the elastic fluid disengaged. By de- are apparently erroneous. He seems to 

grees the liquid itself was entirety expel- have mistaken H. Gay-Luasac's ingenious 

led, and swam on the mercury on the out- plan for proving that this new acid is not 

side. Onadmitting theair the liquid could naturally gaseous, for the process of ob* 

not enter the tube, but only the mercury, taining the acid itsdif, as prescribed both 

and the whole elastic fluid condensed, ex- by him and M. Thenard. The cUorocy^ 

cept a small bubble. Hence it was coor anic and carbonic acids which come over 

cfaided that chlorocyanic acid was not a in distillation, are to be condensed in 

permanent gas^ and that, in order to remain water, or received over mercursr. But the 

gtteous under the pressure of tiie air, it requisite process of distillation is not even 

must be mixed with another gaseous sub- hinted at by Dr. Thomson, whose chloro- 

ttance. cyanic acid must be a mixture oi chloro- 

li&e mixture of chloroc3ranie and cari>o- cyanic and muriatic acids." 

oic acids, has the following properties. It * Acib (Fsaaoraussic). Into a solu- 

is colourless. Its smell is very strong. A tion of the amber-coloured crystals, usuad- 

veiy small quantity of it irritates the pitai- ly called prustiate of potash, pour hydro- 

tanr membrane, and occaaons tears. It sulphuret of baiytes, as long as any pre^ 

reddens litmus, is not inflammable, and cipitate falls. Throw the whole on a fil- 

does not detonate when mixed with twice ter, and wash the precipitate with cold 
iU boy^ of oxygen or hydrogen. Its den- water. Piy it » and having dissolved 100 
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puts in cold Wster, add ^dually 30 of ** The cUiference between 6.75 and 

concentfated sulphuric acid; agitate the 6.813 does not exceed one percent. I 

mixture, and set it aside to repose. The am disposed, therefore, to consider this 

supernatant liquid^is ferroprussic acid, cal- as the true constitution of ferrocyanic 

led by Bfr. Porrett, who had the merit of acid." 

discovering it, ferrurettedchyazic acid. It is a real misfortune to chemical stu- 

It has a paie lemon yellow colour, but dents, when so elaborate a systematist as 

no smell. Heat and light decompose it. Dr. Thomson so readily scatters around 

Hydrocyanic acid is then formed, and white him precipitate and dogmatical judgments, 

ferroprussiateofiron, which soon becomes on oiscussions of such importance and 

blue. Its affinity for the bases enables it deUcacy as the present. There were no 

to displace acetic acid, without heat, from reasonable grounds whatever for peremp* 

the acetates, and to foim feiroprussiates. torily deciding, as he did, that the ferruret- 

When a saline solution contuns a base ted chyazic acid of Air. Porrett was a 

with which the ferroprussic acid forms an simple cyanide of iron, or a compound of 

insoluble compound, then, agreeably to cyanogen and iron. The mere similarity 

Berthollet's pnnciple, it is capable of sup- of two numbers, viz. the sum of the atoms 

planting its acid. When ferroprusaate of of cyanogen and iron, and the equivalent 

soda is exposed to voltaic electricity, the of Mr. Porrett's acid, were apparently the 

acid is evolved at the positive pole, with chief, and surely very frivolous motives^ 

its constituent iron. Mr. Porrett consid- for that erroneous determination. 

ess this acid *' as a compound of Mr Porrett expresses himself thus, in 

4 atoms carbon mm 30.00 the Ann. of Phii. for September 1818. 

1 atom azote »« 17.50 '* It is a great satis&ction to me to find 

1 atom iron — 17 50 that Dr. Thomson has abandoned the 

1 atom hydrogen «- 1.35 opinion which he entertained, that the 

_ fenuretted chyazic acid contained no hy- 
66.25" drogen, and was a compound of cyanogen 
This sum represents the weight of its and iron only ; an opinion which induced 
prime equivalent. Ferropnissiate of pot- him to name it, in his System of Chemift- 
asb, and of baizes, will each, therefore, tiy, the ferrocyanic acid and its salts 
according to hun, conast, of an atom of ferrocyanates. I was perfectly convinced^ 
acid 4* ftn atom of base -f* two atoms of from many circumstances that occurred 
water. ^ during my first experiments, that this 
Dr. Thomson says, in his System, *' From opinion was erroneous, and should have 
the analysis of Mr. Porrett it appears, that combated it when it appeared in his Sys* 
tins acid is composed of tem, had I been fbnd of controversy, or 
Cyanogen, 8.904 been able to find time for carrying on 
Iron, 3.500 such a course of experiments, as would 
** This approaches to three atoms of perhaps have been requisite to produce 
cyanogen and one atom of iron. If we conviction in others. As it was,! con- 
suppose this to be the real constitution of tented myself with expressing to my 
the, acid, its constituents will be chemical friends, my dissent from Dr. 
Cyanogen, 9.75 Thomson's opinion on this subject ; and I 
Iton, 3.50 can venture to assure him, that whenever 
"But such a composition is quite he makes experiments with the sulphuret« 
irreconcileable to the equivalent number ted chyazic acid, he will be convinced 
for ferrocyanic acid, derived from the that it also contains hydrogen, and that 
analysis of the ferrocyanate of barytes. the names sulphocyanic, and suIphocyan« 
This salt, according to the experiments ates, are quite inappropriate ; equally &• 
of Mr. Porrett, is composed of are the names proposed by Dr. Henry of 
Ferrocyanic acid, 34.31 6.813 ferroprussic, and sulphuretted prusaic 
Barytes, 49.10 9.750 acids, as these names imply, that the 
Water, 16.59 prussic acid is contained in these cqdI'* 

' pounds, instead of being merely the re- 

100.00 sidt of a new play of affinities when they 

are decomposed." 

<<^We see that by this analysis the equiva^ How little room there is for arbitraiy 

lent number for ferrocyanic acid is 6.813. decrees on every thing regarding the 

Now this agrees very nearly with the prussic combinations, we may readily 

supposition that the acid is a compound judge, when we consider that M. Gay- 

or one atom cyanogen + one atom iron. Lussac, and M. Vauquelin, two of the first 

For the weights of an atom of these chemists of the age, have been led, after 

bodies are as follows : a series of admorable researches, to form 

Cyanogen, 3.25 views totally inconustent with those re- 

*^"> ^-5 , suiting from Mr. Posrett's very ingenious 
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<^)eriinentB. On the nekHons of j^iuwic the combastion of prasnui blae» fpw^ 9k 
acKl and iron, the following observationB new support to the opinion, that this sub* 
bj M. Vftuquelin are important. Hydro- stance » a hydrocyanate of iron ; and like- 
cyanic acid diluted with water, when pla- wise the results which are furnished hj 
ced in contact with iron in a glass vessel the decomposition of prussian blue hj 
standing over mercuiy, quickly produces heat in a retort, show clearly that it con^* 
prassian blue, while, at the same time, hy- tuns both oxygen and* hydrogen, which 
drogen gas is given out. The greatest are most abundant towards the end, long 
part of tne prassian blue formed in that after any particles of adhering water must 
operation, remains in solution in the liquid, have been disnpated. 
It appears only when the liquid comes in We shall conclude this subject with a 
contact with the air. This shows us that comparison of Dr. Thomson's and Mr. 
pnissian blue, at a minimum of oxidize- Poiretfs latest results. In the Annals of 
ment, is soluble in hydrocyanic acid. Dry Phil, for August 1818, we have a paper br 
hydrocyanic acid, placed m contact with Dr. Thomson, detailing numerous expen« 
iron fihngs, undergoes no change in its ments which he had performed to ascer- 
colour nor smell; but the iron, which be- tain the constitution of prussiate of potash 
comes agglutinated together at the bottom and iron. ** From this analysis,'' says he, 
of the vessel, assumes a brown coloiu*. Af- '< it follows that the acid in the triple salt 
tersome days, the hydrocyanic acid being (not reckoning the iron) is composed of 
Kpirated from the iron, and put in a small Carbon, 0.6(579 42.51 
i4>8ule under a glass jar, evaporated with* Azote, 0.7175 46.37 
odt leaving any residue. Therefore it had Hydrogen, 0.1732 11.12 
^Molved no iron. Hydrocyanic acid dis* ' ■ — .—» 
solved in water, placed in contact with 1.5476 100.00 
hydrate of iron, obtttnedby means of pot- **From the preceding analysis, we se^ 
ash, and washed with boihng water, fur- that the triple prusaiate of potash is coiib> 
nished prassian blue immediately without posed as foUows: 
the adaition of any acid. Scheele has 

made mention of this fact "When hydro- Acid 5 ^'^"» * ^^' ?45 9ft 
cyanic acid is in excess on the oxide ^ 1 Gaseous matter, 30.95 
iron, the liquor which floats over the pros- Potash, ... 41.64 
sian blue assumes, after some time, a beau- Water« ... 13.00 
tiihl purple colour. The liquor, when ■ 
evaporated, leaves upon the edge of the 100.54 
dish circles of blue, and others of a pur- 
ple colour, and likewise crystals of this ''We see, from the preceding analyn^ 
last colour. When water is poured upon that one-third part of the acid consists of 
these substances, the purple-coloured bo- iron, while two-thirds of its weight con- 
dy alone dissolves, and g^ves the liquid a sists of carbon, azote, and hydrogen. The 
fine purple colour. The substance which smallest number of atoms, which agrees 
remuns undissolved is prassian blue, which nearly with the preceding i>roportions of 
has been held in solution in the hydrocy* the ingredients, is the following : 
anic acid. Some drops of chlorine let ml 

into this Uquid change it to blue, and a 2 atoms carbon «■ 1.50 41.379 

greater quantity destroys its colour entire- 1 atom azote -s 1.75 48.277 

If. It is remarkable that potash poured 3 atomic hydrogen*- 0.375 10.344 

into the liquid thus deprived of its colour, ■■ ■ 

occasions no precipitate whatever. 3.625 100.000** 

Chemists will not iail to remark, from 

these experiments, that hydroc3raiuc acid Mr. Porrett, besides his commnnica- 

does not form prassian blue directly with tions to the Royal Society in 1814 and 

iron; but that, on the addition of water, 1815, which Dr. Thomson justly describes 

(eucumstances remaimng tiie same) pras- ** as very ingenious and important experi- 

lian blue is produced. They will remark* ments, and conclu«ons respecting this 

likewise, that cyanogen united to water acid," published two or three papers in 

dissolves iron. This is confirmed by the the Annals of Philosophy, one of them in 

inky taste which it acquires, by the disap. September 1818, already quoted, and an- 

pewance of its colour, and by the residue other in October 1819. 'Ilie latter pre- 

which it leaves when evapqrated; yet sents us with experiments of the same na- 

pnissian bine is not formed. These first tore as Dr. Thomson's, from which the 

experiments seem already to show that following inferences are drawn, 

piuaaian blue is « hydrocyanate, and not a '* Collecting now from the preceding 

cyanide. experiments the proportions of all tiie 

The ammonia, and hydrocyanic acid, constituentsof lOOgr. offerrochyazateof 

doangaged donqg the whole dunition of potasb» th^ appear as follows : 
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VijAaAt * - 41*^ fr* flha|)ped uoa poC» brought to modeniite 

{Troll) 12.60 igpmtion, project a mixture of good pearl- 

Cubon 22.64 aah and dry animal matters, of which 

Azote, 13.33 hools and horns are best, it the oroportioQ 

Hydrogeii, 0.80 of two parts of the former to nve of the 

Water, - - - 13.00 latter. Stir them well with a flat iron 

* ■ paddle. The mixture, as it calcine^ wiU 

104.04 gradually assume a puty form, during 
which transition it must be tossed about 

Being a surplus of four grains, aiinng from with much manual labour and dexterity, 

the unavoidable inaccuracies in determin- When the conversion into a chemical 

ing experimentally, on small portions of compound is seen to be completed by 

the salt, the proportions of so many con- the cessation of the fetid animsi vapours, 

stituents. remove the pasty mass with an iron 

<< These inaccuraciesare easily removed ^■^l^v. ^ , t., ^ . 

by the application of the atomic theory ; " ^ be thrown, while h<rt, mto water, 

for, by taking as our guide the weights of fom® ^^^ prtuBic acid will be converted 

the atoms erf each of the elements, we mto anMnom^ and of course the usual pro- 

obUin the foHowing numbers : duct dummshed. Allow it to cool, dis- 

1 atom potash, - 60. 40.34 JS^^'^.^"* '^»t«'?cJ*nfy*^« «>^»»^^n *7 

1 .♦ « V.--^ r J atom iron, 17.5 11.76 titration or subsidence, evaporate, ani 

1 atom terro-J 4 do. carbon, 30.0 20.17 oncoohng, yeUow crystals of the ferro- 
chyittic acid -^ 1 do. azote, 17.5 11.76 pnissiate of potash wiU form. Separate 
mm 00.^5 I j^^ hydrogen 1.250 0.84 ^^^» redissolve them in hot water, and 

2 atoms water, - - 22.50 15.13 ^7 »Uowing the solution to cool ve^ 

____ -.—__ slowly, larger and very regular crystal^ 

lat.fcrrochyaaateofpotasb, 148.75100.00 may be had. This salt is now manufac- 

Which doubdess gives the true proper- tured m several parts of Great Bntain,o» 

lions of the several elements of this salt." ««. »rg« , «^« « .">d therefore the ex- 

« We are now entitled to consider the penmental chemist need not mcur the 

atom of ferrochyaiic acid as composed of ^^}^ *^ nuisance of its preparaUom 

4 atoms of otfbon - 30.00 45.3 Notiimg can exceed m beauty, punty, and 

1 atom of azote - 17.5 26.4 perfection, the crystals of it prepared at 

1 atom of hydrogen - 1.25 1.89 Campsie, by Blessrs Mackmtosh and 

1 atom of iron « 17.5 26.4 Wdson. . , - 

_ __ An extemporaneous ferroprussiate of 

66 25 99 99" potash may at any time be maae» by acting 

The discordances of Jese two seu of ^S^^p'^^i ^^^ 

finds 15 per cent of iror^ and Mr. Porett'i F^rn t?,r rtt!!Hn itt JS^T^fo-ht n^ 

con^ecteLuant^ ISp^ri^'X.rr^^tS wirfiVS 

^1J^^J.^^JLI^^^^^^^ thoSmghly edulcorated by hot water. 

Here foUows a tabular companson, of the froni the silphuric acid, df this purified 

acul ^^'«~^. ^^^ve °^*^^^^^ •• Prussian blu'L, add successive portions to 

Dr. Thomson. Mr.Ponett. fhe alkaUne solution, a. long aS its colour 

Carbon, 43.51 61.54 -^ destroyed, or while it continues to 

Azote, 46.37 o5.90 change from blue to brown. Filter tiie 

Hydiogw, 11«12 g'^o li^uii saturate Ae sU^t alkaline excess 

i^nn tnnnn ^^ *®®*'*^ ^^^ concentrate by evapor* 

100.00 1U0.0O ^ji^n^ ^^ ,11^^ jt slowly to cooL Qua- 

It has been supposed that Mr. Porrett's drangular bevelled crystals of the ferro- 

new acid is notmng but a hydrocyanate prusnate of potash will form, 

or prusuate of iron, which, from the muta- This salt is transpsrent^ and of a beau- 

bility of its constituents, is easily decom- tiful lemon or topaz yellow. Its specific 

posed by heat and light; and that the gravity is 1.830. It has a saline, cooling', 

only permanent compound which that but not unpleasant taste. In large crystads 

acid forms is in triple salts. This is the it possesses a certain kind of toughness^ 

old opinion, and also the present opinion, ana, in thin scalefl^ of elasticity. The 

of several eminent chemists. These com- inclination of the bevelled side to the 

pounds we shall call ferroprussiates. M. plane of the crystal is about 135^. It loses 

Vauquelin and M. Thenard style them about 13 per cent of water, when modern 

ferruginous prussiates. ately heated ; and then appears of a white 

FerropmUune ^pouuh. Into an e^» colour, as happens to the gr^en coppeno^ 
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Iratit does not melt Eke tfak salt Hie 

cfTBtsls retain their figure till the heat 

▼elites on ig^tion. At a red heat it 

biackensy but, from the mode of its for- 
aatioii, we see that even that temperature 
is compatible with the existence of the 
add,' provided it be not too long contin- 
ued. Water at 60^ dissolves nearly one- 
third of its weight of the crystals ; and at 
the boiling point, almost its own weight. 
It is not soluble in alcohol ; and hence, 
chemical -compilers, with needless scro- 
pulosi^ have assigned to that liquid the 
hereditary sinecure of screening the salt 
from the imaginary danger of atmospheri- 
eal action. It is not altered by the air. 
Exposed in a retort to a strong red heat, 
it jpields pmsnc add, ammonia, cazbonic 
acid, and a coaly residue conasting ef 
eharcoal, metallic iron, and potash. When 
dilute sulphuric or muiJalic acid is boiled 
«n it, prussic add is evolved, and a very 
abundant white predpitate of proto> 
pmsuate of iron and potash fidls, which 
afterwards, treated witii liquid chlorine, 
yidds a prussian blue, equivalent to fully 
one4hird of the salt employed. Neither 
sulphuretted hydrogen, uie hydrosul- 
phurets, nor infusion of galls, produce any 
dumge on this salt Bed oxide of mer- 
cury acts powerfully on its solution at a 
modemte heat. Prussiate of mercury is 
formed, wluch remains in solution ; while 
peroxide of iron and metallic mercuiy 
precipitate. Thus we see that a portion 
of the mercurial oude is reduced, to cany 
Ifae iron to the maximum ofoxi^ement. 
The solution of ferroprussiate of potash 
is not affected by alkalis ; but it is decom- 
posed by ahnost all the salts of the petma- 

aent metals. The following table presents 

a view of the colours of the metallic pr^' 

dpitates thus obtained. 
Sofaitionscf C^vea 

Mtnganese, White predpitate. 

Protoxide of iron. Copious white. 

Deutoxide of iron» Copious dear blue. 

Tritonde of iron. Copious dark blue. 

Tui, Whhe. 

XiDC, White. 

Antimony, White. 

Uiiniuni, Blood coloured. 

Cerium, White* 

Cobalt, Grass green. 

titaniuni. Green. 

Hisnmtii, White. 

Protoxide of copper. White. 

Oeutoxide of copper. Crimson brown; 

mdcd, Apple g^en. 

L^ White. 

Deutoxide of mercury^MThite. 

fiilver, White^ passing^ to 

blue, m the air. 

PaHadium, Olive. 

fihadium. Platinum, 
and Gold, None^ 



If some of these p r ed pi trt es ^ for exam* 
pie tiiose of manganese or copper, be di- 
gested in a solution of potash, we obtun a 
ferroprussiate of potash and iron exactly 
similar to what is formed by the action of 
the alkaline solution on prussian blue. 
Those predpitates, therefore, contain a 
quantity of iron. I think this fact is very 
fikvourable to the theory of Mr. Porrett; 
and scarcely explicable on any other sup« 
position. Tins salt is composed of the 
following constituents^ by the latest ana- 
lyses. 

Mr, Porrett. Dr. Thomson. 
Potash, 40.34 41.64 

Perrochyazicadd, 44.53 45.90 

Water, 15.13 13.00 

100.00 100.54 

The small excess in tiie latter sum. Dr. 
Thomson thinks, may be equally divided 
among all the ingredients. WeduUthen 
have K>r his anafysis : 

Potash, 41.41 

Acid, 45.6r 

Water, 12.92 

100«00 
We have seen the enormous discrepao- 
des with regard to the estimates of the v^ 
Umate acid constituents by these two ex- 
perimentafists ; and if we connder the di« 
rectness snd nmplicity of the methods bj 
which the|>rtfliafy constituents of the salt 
may be ascertained, the above differences 
also seem too great By a weU regulated * 
desiccation, the water of ciystaffizatiooi 
may be pretty nearly determined; and the 
coneumng results of experimeni give for 
its <}uanti^ 13 per cent. Now the action 
of mtric acid properly conjoined with tluit 
of heat, should decompose and dissipate 
the ^^aseous part of the acid, and convert 
the iron into an insoluble peroxide; the 
weight €xf potash may then be exactly de« 
termined, nrst by saturation with aci^ and 
secondly, by the wdght of resulting wit. 
In fact had Mr. Porrett adhered to his ex- 
perimental numbers, and not modified 
them by his atomical notions, we should 
have had the following results, .which sre 
probably correct 

Potash, 41.68 

Water, 13.00 

Ferrophya2ic acid, 45.32 

100.00 

And from this real analysis, we deduce 
directly from the proportion of potash i— 
41.68, the apparent prime equivalent of 
this neutral salt to be « 14w29 1 or rather 
its double, 28.58. 

If we make it 28,275, then we would 
have the following hypothetical arrange- 
ment of proportions^ 
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S primes of potash, ^ <» 11.900 42.04 substance so unalterable and so easily as- 

3 do. of ferrochyazic addy «» 13.000 45.96 cerUuned as baiytes; for Dr. Thomson's 

3 do. fk water, «■ 3.375 12.00 quotation gives of this substance 49.1 per 

— — cent. ; the second account makes it 47.5 ; 

28.275 100.00 and the last 52.22. The quantity of bary* 

We have treated the subject of the fer- tes may be determined absolutely, without 

loprussiate of potash at considerable de- being deduced from, or entangled witl^ 

tail, sincre it is one of the most valuable the estimate of water or acid, 

re-agents, which the chemist possesses, in Ferropmawoe of atrontian and magnetia 

metallic analysis. have also been made. 

Ferropnuuate ofwda may be prepared Ferroprwakue of iron. With the pro- 

from Prussian blue, and pure soda, by a tozidecn iron and this acid we have a white 

amilar process to that prescribed for the powder, which, on exposure to air, be- 

preceding salt. It crystallizes in four-si- comes blue, passing into </«<^o/m^^ru«<ia/e 

ded prisms, terminated by dihedral sum- ofiron^ or prussian blue. We have already 

mits. They are yellow, transparent, have described the method of making the fer- 

a bitter taste, and effloresce, losing in a roprussiateofpotash, which is the first step 

warm atmosphere 37^ per cent. At 55^ in the manufacture of this beautiful pig- 

they are soluble in 4^ parts of water, and ment This is usually made by mixing to> 

in a much less quantity of boiling water, gether one part of the ferroprusnate of 

As the solution cools, crystals separate, potash, one part of copperas, and four 

Their specific gravity is 1.458. They are parts or more of alum, eacn previously dis- 

said by Dr. John to be soluble in alcohol, solved in water. Prussian blue, consist* 

Ferroprusriate of Ume may be easily form- ing of the deutoferroprussiate of iron, mix- 
ed from Prussian blue and lime-water. Its ed with more or less alumina, precipitates, 
solution yields crystalline grains by evapo- It is afterwards dried on chalk stones^ in a 
ration. atove. 

Ferroprusnate ofbarytet may be formed Pure prussian blue is a mass of an ex- 

in the same way as the preceding species ; tremely deep blue colour, insipid, inodo- 

•r much more elegantly by Mr. Porrett's rous, and considerably denser than water., 

process, described already in treating d Neither water nor alcohol has any action 

the ferroprussic acid. Its crystals are on it. Boiling solutions of potash, soda, 

ihomboidal prisms, of a yellow colour, and lime, barytes, and strontites decompose it ; 

aohible in WOO parts of cold water, and forming on one hand soluble ferroprus* 

100 of boiling water. By Ifr. Porrett's siates with these bases, and on the other 

second account of this salt, it is composed a residue of brown deutoxide of iron, and 

of a yellowish brown subferroprusriate of 

Exper't. Theory. iron. This last, by means of sulphuric, ni- 

Acid, 41.5 41.49 1 atom 84.84 trie, or muriatic acid, is brought back to 

Barytes, 47.5 47.44 latum 97.00 the state ofaferroprussiate, by abstracting 

Water, 11.0 11.07 2 atoms 22.64 the excess of iron oxide. Aqueous chlo- 

— — — ■ rine changes the blue to a green in a few 

100.0 100.00 204.48 minutes, if the blue be recently precipitat- 
ed. Aqueous sulphuretted hydrogen, re- 

These results were given in the Annals duces the blue ferroprussiate to the wh^te 

of Philosophy for September 1818. In Dr. protoferroprussiate. 

Thomson's System, published in October Its igneous decompoution in a retort haa 

181 7, we have the following statement :— lately been executed by M. VauqueUn with 

** Mr. Porrett has analyzed this salt with minute attention. He regards it as a hy- 

much precision. According to his expe- drocyanate or mere pnissiate of iron ; but 

riments, it is composed of the changes he describes are very com- 
plex, "nor do they invalidate Mr. Porretfs 

Ferrocyanic acid» 34.31 . opinion, that it is a combination of red os- 

Barytes, 49.10 ide of iron, with a ferruretted acid. The 

Water, 16.59 general results of M. Vauquelin'sanalysis^ 

— — — were hydrocyanic acid, hydrocyanate of 

100.00" • ammonia, an oil soluble in potash, crystal- 

In the Annals for October 1819, Mr. line needles, which contained no hydrocy- 

Forrett gives as its true proportions, anic acid, but were merely carbonate of 

1 atom ferrochyazic acid, 66.25 35.66 ammonia ; and finally, a ferreous residue 

1 atom barytes, 97. 52.22 slightly attracted by the magnet, and con- 

2 atQms water, 22.5 12.12 taining a little undecomposed prussian 

• — ^— — blue. If we are to regard prussian blue 

185,75 100.00 as a deutoferroprussiate of iron, then by 

Mr. Porrett's latest considerations, ijt would 

The disciepancies are Angular, with a be composed of 
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1 aioiO acid, » 6,G2S 

1 atom red oxide, ^ 10.000 
8 atoms water, — 2.350 



35.1 
53.0 
11.9 



18.875 100.0 

Tit, Tbomson, after reporting it from Kr. 
fionettto consist of 

Acid, 53.38 6.75 

Peroxide of iron, 34.33 4.328 
Water, 12.39 



100.00 
fiudn it likdy thait the trae composition is, 
Ferrocyanic acid, 6.75 
Peroxide of iron, 5.00 
Proust, in the Annates de Chimie, vol. 
fa. states, that 100 parts of prussian blue, 
vithout ftlum, yield 0.55 of red oxide of 
iron by combustion; and by nitric acid, 
034. 100 of prusaate of potash and iron, 
he further says, afford, after digfestion with 
sulphutic or nitiic add, 35 parts of prus- 
ma blue. If we compare with this, Mr, 
Porrett's earliest estimate of 34.23 per 
eent of ferreoos peroxide, besides the third 
of the weight of the acid, «> 17.79, which 
bdi^ metallic iron, is equivalent to 25.4 of 
peroxide, we s^all have the sum 59.63, aa 
tiie quantity of peroxide in 100 of prussian 
blue, calling the atom of iron 33, and of 
peroxide 5.0. Or if we take Dr. Thom- 
son's correction, we have the following 
numbers, supposing it to consist of 
1 atom acid, 6.75 48.3 
1 peronde, 5.00 35.7 

3 water, 2.25 16.1 

14.00 100.0 

or perhaps 

1 atom acid, 67S 52.3 

1 peroxide, 5.00 39.0 

1 water, 1J125 8.7 

12.875 100.0 
To the 35.7 of peroxide base in the first, 
if we add 23 for the equivalent of peroxide 
m its acid, we have SS,7 for tlie whole per- 
(ndde in 100 gr. ; and to the 39 of peroxide 
in the second if we add 25 for the equiva- 
lent peroxide ih the acid, we have thesum 
of 64; both, quantities considerably greater 
flian Mr. Prouat's.* 

* SvLFHUROPBUssxc AciD ; the sulphu- 
fetted cbyazic acid of Mr. Porrett. 

Dissolve in water one part of- sulphuret 
tif potash, and boil it for a considerable 
time with three or four parts of powdered 
pmsdan bhie added at intervals. SulphU' 
ret of iron b formed, and a colourless liquid 
contMning the new acid combined with 
potash, mixed with hyposulphite and sul- 
|>hate of potash. Render tnis liquid sen- 
ftbly sour, by the addition of sulphuric 
acid. Continue the boiling for a little, and 
when it cools, add a little peroxide .of 
Bumganese in fine powder, which will ^vt 



t!ie fiquid a fine crimson colour. Tothf 
filtered tiquid add a solution containing 
persulphate of copper, and protosulphate 
of iron, in the proportion of two of the for* 
mer salt to tmree of the latter, until the 
crimson colour disappears. Sulphuro^ 
prusnate of coppef falls. Boil this with a 
solution of potash, which will separate th^ 
copper< Distil the liquid mixea with sulr 
phuric add in a glass retort, and the pecu- 
liar acid will come over. By saturation 
with carbonate of barytes, and then throw- 
ing down this by the equivalent quantity 
ofsalphurie acid, the sulphuropmsuc aci« 
is obtained pure. 

It is a transparent and colourless liquid, 
possessing a strong odour, somewhat re* 
sembling acetic acid. Its specific gravity 
is only 1.022. It dissolves a little sulphur 
at a boiling heat. It then blackens nitrate 
of silver ; but the pure acid throws dowA 
the silver white. By repeated distillations^ 
sulphur is separated and the acid is de* 
composed. Mr. Porrett, in the Annals of 
Phil, for May 1819, states the composition 
of this acid, as it exijits in the sulphuretted 
chyazate of copper, to be 

2 atoms sulphur, -» 4.nO0 
2 carbon, — 1.508 

1 azote, — 1.754 

1 hydrogen, » 0.132 

7.394 
This 18 evidently an atom of the lty^dro» 
cyanic acid of M. Gay-Lussac, combined 
with 2 of sulphur. If to the above we add 
9. for an atom of protoxide of copper, we 
have 16.394 for the prime equivalent of the 
metallic salt. When cyanogen and suU 
phuretted hydrogen were mixed together 
by M. Gay Lussac in hisresearohes on the 
prussic principle, he found them to con^ 
dense into yellow acicular crystals^ Mt^ 
Porrett has since remarked, that these 
crystals are not formed when the two ^asea 
are quite dry, but that they are quickly 
produced if a drop of water is passed up 
mto the mixturo. He-does not think their 
aolution in water corresponds to liquid 
sulphuretted cbyazic acid; it does not 
change the colour of litmus ; it has no e^ 
feet on solutions of iron ; it contains nei^ 
ther prussic nor sulphuretted cbyazic acid/ 
yet this acid is formed in it when it is nrix- 
ed first with an alkali and then with an acid^ 
The same treatment doe0 not form anjr 

prussic acid. 

The facility with which the atomic hy- 
pothesis may be twisted to any theoteticaJL 
1)erversion, is well exempfified in the fol- 
owing passage :— «* The weight of an atom 
of hydrocyanic acid is 3.375, and that of 
an atom of sulphur 2. But 6.328" (Mr. 
Porrett's first proportion of sulphur) *• not 
being a multiple of two, this sUtement 

doc8 not »ceord. weO with the atoimc theo-- 
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<ry. It agrees much better with that theo- nia with the acid principle in quastioiK 
17, if we suppose the acid to be a com- The ammonia was displaced by (figestinr 
pound of sulphur and cjanogen. Its con- the salt in a solution of caustic potash, tiu 
stitution will then be, the red colour entirely disappeared. This 
Sulphur, 1.20 100 6.09 alkaline solution was then g^dualiy drop- 
Cyanog'en, 0.64 53,3 3.25 ped into dilute sulphuric acid, whicb^ 
Thus we see that it is a compound of 1 uniting with the potash, left the acidprin- 
atom of cyanogen and 3 atoms of sulphur." ciple in a state of purity. 
Thomson's System, Vol. ii. p. 292. This acid principle is likewise produced 
This procedure looks more hke leger- from Uthic acid by chlorine, and also, but 
demain than philosophical research. Had with more difficulty, by iodine. Dr. Prout, 
Dr. Thomson contented himself with say- the discoverer of this new acid has, at the 
ing that the statement of Mr. Porrett did suggestion of Dr. Wollaston, called it pur- 
not accord with the atomic theoiy, he puric acid, because its saline compounds 
would have said right ; and there he should have for the most part a red or purple co- 
have left the matter, or have instituted lour. 

experiments to settle the point. But to This acid, as obtained by the preceding 
create a new genus of compounds, sulphur process, usually exists in the form of a very 
and cyanogen, and erect it into a new acid, nne powder, of a slightly yellowish or 
on such a frivolous conceit, throws an air cream colour; and when examined with a 
of ridicule on the science. Nay (urth^ magnifier, especially under water, appears 
the Doctor describing M. Gay-Lussac's to possess a pearly lustre. It has no smell» 
crystalline compound of sulphuretted hy- nor taste. Its spec. grav. is considerably 
drogen and cyanogen, says, that ** as far as above water. It is scarcely soluble in wa- 
its description goes, this substance agrees ter. One-tenth of a g^ain, boiled for a con- 
exactly with the sulphuretted chyazic »derable time in 1000 grains of water, was 
acid of Mr. Porrett. If we abstract the hy- «ot entirely dissolved. The water, how- 
drogen of the sulphuretted hydrog^, ever, assumed a purple tint, probably. Dr. 
which probably did not enter into the com- Prout thinks, from the formation of a lit- 
position of the compound, it will be a com- tie purpurate of ammonia. Purpuric acid 
pound of 1 atom cyanogen, and 1} atom is insoluble in alcohol and ether. The 
sulpliur, or in whole numl^ers of ^ atoms mineral acids dissolve it only when they 
cyanogen and 3 atoms sulphur. So that it are concentrated* It does not affect litmus 
will contain just half the quantity of sul- paper. By igniting it in contact with oxide 
phur which Mr. Porrett found.** M. Gay- of copper, he determined its composition 
Lussac expressly states that the yellow to be, 

needles obtained from the joint action of 2 atoms hydrogen, 0.250 7 - 4.54 

cyanogen and sulphuretted hydrogen, are 2 carbon, 1.500 - - 27.27 

•'composed of one volume of cyanogen, 2 oxygen, 2.000 - - 36.36 

and IJ volume of sulphuretted hvdrogen." 1 azote, 1.75D - - 31.81 

So that instead of containing no hydrogen, _— ■ 

this substance contains half a volume more 5^50 99.98 

than hydrocyanic acid. Purpuric acid combines with the alkalis. 

The sulphuroprussiates have been ex- alkaline earths, and metaUic oxides. It is 

amined only by Mr. Porrett. That of the capable of expelling carbonic acid from 

red oxide of iron is a deliquescent salt, of the alkaline carbonates by the assistance 

a beautiful crimson colour. It may be ob- of heat, and does not combine with any 

tained in a solid form by an atmosphere other acid. These are circumstances sufifl- 

artificially dried, A concise account of cient, as Dr. Wollaston obser\'ed, to dis- 

these salts is given in the 5th Vol. of the tinguish it from an oxide, and to establish 

Annals of Philos.* its character as an acid- 

• Acid (Pitepueic). The excrements of Purpurate of ammonia crystallizes in 
the serpent Boa Conatrictorf consist of ptire quadrangular prisms, of a deep garnet-red 
lithic acid. Dr. Prout found that on digest- colour. It is soluble in 1500 parts of water 
inp this substance thus obtained, or from at 60**, and in much less at the boiling 
urinary calculi, in dilute nitric acid, an ef- temperature. The solution is of a beauti- 
fervescence takes place, and the lithic ful deep carjriine, or rose-red colour. It 
acid is dissolved, forming a beautiful pur- has a slightly sweetish taste, but no smeU. 
pie liquid. The excess of nitric acid being Purpurate of potash is much more soluble ; 
neutralized with ammonia, and the whole of soda is less; that of lime is nearly in- 
concentrated by slow evaporation, the co- soluble ; those of strontian and lime are 
lour of the solution becomes of a deeper slightly soluble. All the solutions have 
purple, and dark red granular crystals, the characteristic colour. Purpurate of 
. sometimes of a greenish hue externally, magnesia is very soluble ; and in solution^ 
soon beg^n to separate in abundance, of a very beautiful colour. A solution oC 
These crystals are a compound of ammo- acetate of zinc produces with purpurate 
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^f aimnonia, a solution and precipitate of a lowing facts in the 5th numher c^'the Edr 
beautiful g^ld-yellow colour ; arid a most inburgh PhilosophicalJoumal. If fish be 
brilliant iridescent pellicle, in which green simply dipped in redistilled p3nK)lignous 
snd yellow predominate, forms on the sur- acid, of the specific gravity 1.012, and af- 
fiice of the solution. Dr. Prout conceived terwards dried in the shade, they preserve 
the salts to be anhydrous, or void of wa- perfectly well. On boihng herrings treat- 
ter, and composed of two atoms of acid ed in this manner, they were very agreca- 
and one of base. The purpuric acid and ble to the taste, and had nothing of the 
its compounds probably constitute the ba- disagreeable empyreuma which those of 
sesof many animal and vegetable colours, his earlier experiments had, which were 
The well known pink sediment which steeped for three hours in the acid. A 
generally appears in the urine of those number of very fine haddocks were clean- 
kbouring under febrile affections, appears ed^ split, and slightly sprinkled with salt 
to owe its colour chiefly to the purpurate for six hours. After being drauned, they 
of ammonia, and perhaps occasionally to were dipped for about three seconds in 
the purpurate of soda. pjrrolignous acid, then hung up in the 

The solu'don of lithic acid in nitric acid shade for six days. On being broiled, tlie, 
tbuns the skin of a permanent colour, fish were of an uncommonly fine flavour, 
wMch becomes of a deep purple on ex- and delicately white. Beef treated in the 
posure to the sun. These apparently sound same way, had the same flavour as Ham- 
experimental deductions of Dr. Prout, burgh beef, and kept a3 well. Mr. Ramsay 
kave been c^led in question by M. Vau- has since found, that his perfectly purifi- 
qu^Un; but Dr. Prout ascribes M. Vau- ed vinegar, specific gravity 1.034 being 
queHn's failure, in attempting to procure appUed by a cloth or sponge to the sut- 
purpuric acid, to his having operated on an face of fresh meat, makes it keep sweet 
impure lithic acid. We think entire confi- and sound for several days longer in sum- 
dence may be put in Dr. Prout's experi- mer than it otherwise would. Immersion 
ments. He says that it is difficult to obtain for a minute in his purified common vine- 
porpuric acid from the lithic acid of urina- g^r, specific gravity 1.009, protects beef 
ly 'concretions. — Phil. Trans, for 1818. and fish from all taint in summer, provided 
and Annals ofPhU, vol. 14.* they be hung up and dried in the shade. 

Arm (PTHOLieirous). In the destruc- When, by frequent use, the pyrolignous 
tive distillation of any kind of wood, an acid has become impure, it may be clari- 
acid is obtainec^ which was formerly cal- fied by beating up twenty gallons of it 
led acid spirit ofvfoody and since pyroli^ with a doz6n of eggfs in the usual manner, 
nous acid. * Fourcroy and Yauquelm and heating the mixture in an iron boiler, 
showed that this' acid was merely the ace- Before boiling, the eggs coagulate, and 
tic, contaminated with empyreumatic oil bring the impurities to the sumce of tlie 
and bitumen. See Acetic Acid. boiler, which are of course to be carefully 

Under acetic acid will be found a full skimmed off. The acid must immediately be 
account of the production and purification withdrawnfrom the boiler,asit act§ on iron.* 
of pyrolignous acid. We shall add here, • Acid (Ptrolithic). When uric acid 
that M. Monge discovered, about two concretions are distilled in a retort, silvery 
yeats ago, that this acid has the property white plates sublime. These are pyrolith* 
ofpreventing the decomposition of animal ate of ammonia. When their solutionis 
substances. It is sufficient to plunge meat poured into that of subacetate of lead, a 
for a few moments into this acid, even pyrolithate of lead falls, which, after prp- 
^ghtly empyreumatic, to preserve it as per washing, is to be shaken with water^ 
long as you please. << Putrefaction," it is and decomposed by sulphuretted hydro- 
said, «• not only sto|>s, but retrog^rades." gen gas. The supernatant liquid is now a 
To the empyreumatic oil a part of this ef- solution of pyrolithic acid, which yields 
feet has been ascribed ; and hence has small acicular crystals by evaporation. By 
been accounted for^ the agency of smoke heat these melt and sublime in white 
in the pieservalion of tongues, hams, her- needles. They are soluble in four parts of 
ring^ &c. Dr. Jorg of Leipsichas entirely cold water, and the solution reddens veg- 
TCcovered several anatomical preparations etable bluea. Boiling alcohol dissolves the 
from incipient corruption by pouring this acid, but on cooling it deposites it, in small 
and over them. With the empyreumatic white grains. Nitric acid dissolves without 
oil or tar he has smeared pieces of flesh changing it- Hence, pyrolithic is a differ- 
already advanced in decay, and notwith- ent acid from the lithic, which, by nitric 
standing that the weather was hot, they acid, is convertible into purpurate of aro-« 
soon became dty and sound. To the above monia. The pyrolithate of lime crystallizes 
fltatements Mr. Ramsay of Glasgow, an in stalactites, which have a bitter and 
eminent manufacturer of pyrolignous acid, slightly acrid taste. It consists of 9 1.4 acid 
and well known for the purity of his vine- -|- 8.6 lime. . Pyrolithate of barytes is a 
*£«* from woody has recently added the fd- nearly insoluble powder. The salts of pot- 
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•^ lo^iW *nd ammonim sre 8o]iA1e» mnd tainiiig eridentljr acetic acid; hut iowax4| 
the former two crystaUIzable. At a red the end of the distillation, there is con- 
heat, and b^ passing it over ignited oxide densed in the vault of the retort, a white 
of copper. It is decomposed, into oxygen and foliated sublimate, which is the pyro- 
44.32, carbon 28.29, azote 16.84, hydro- tartaric acid, perfectly pure* 
l^n 10.* It has a very sour taste, and reddens 

• Aci» (Pthomalic). When malic or powerfully the tincture of turnsole. Ueat- 
^orbic acid, for they are the same, is dis<- ed in an open vessel, the acid rises in a 
^tilled in a retort, an acid sublimate, in white smoKe, without leaving the char- 
white needles, appears in the neck of the coaly residuum, which is left in a retort* 
retort, and an acid liquid distils into the It is very soluble in water, from which it 
^receiver. This liquid, by evaporation, is separated in crystals by spontaneoua 
Affords crystals, constituting a peculiar evaporation* The bases combme with it. 
acid, 'to which the above name has been forming pytotartrates, of which those of 
given. potash, sodft, ammonia, barytes, gtrontitea^ 

I'hey are permanent in the air, melt at and lime, are very soluble. Tliat of pot- 
118^ Fahr., and on cooling, form a pearl ash is deliquescent, soluble in alcohol, ca« 
coloured mass of diverging needles. When pable of crystallizing in plates; hke the 
thrown on red hot coals, they completely acetate of potash. This pyrotartrate pre- 
evaporate in an acrid, cough-exciting cipitates both acetate of lead and nitrato 
smoke. £xposed to a strong heat in a re- of mercury, whilst the acid itself precipi- 
tort, they are partly sublimed m needles, tates only the latter. Rose is the di»»cover- 
and are partly decomposed. They are er of this acid» which was formerly con- 
very soluble in strong alcohol, and in dou- founded with Uie acetic. * 
ble their weight of water, at the ordinary * Acm (Rosasic). There is deposited 
temperature. The solution reddens vege- from the urine of persons labouring uQde^ 
table blues, and yields white floeculent intermittent and nervoua fevers, a sedi- 
precipitates with acetate of lead and nir ment of a rose colour, occasionally in red* 
trate of mercury ; but produces no pre- dish crystals. This wai^ first discoveredi 
cipitate with lime-water. By mixing it to be ^. peculiar acid by M . Proust, and 
with barytes-water, a white powder falls, afterwards examined by MU Yauquelin* 
which i« redissolved by ^lution with wa- This acid is solid, of a lively cinnabar hue» 
ter, after which, by gentle evaporation, without smell, with a faint taste, but red^ 
the pyromalate of barytes may be obtain* dening litmus very sensibly. On burning 
ed in silvery plates. These consbt of 100 coal it is decomposed into a pungent va# 
«cid, and 185.142 batytes, or in prime pour, which has not the odour of bumingp 
equivalents, of 5.24 4* 9p7ii* animal matter. It is very soluble in water^ 

Pyromalate of potash may be obtained and it even softens in the air. It is aolu« 

in feather formed crystals, which deli- ble in alcohol. It forms soluble salts 

quesce. P3nx)malate of lead forms first a with potash, soda, ammonia, baiytea^ 

white floeculent precipitate, soon passinj^ . strontites, and lime. It gives a mgbt 

into a semi-transparent jelly, which b^ di- rose-coloured precipitate with acetate of 

lution and filtration from the water, yields lead. It also combmes with lithic add* 

brilliant pearly looking needles. The forming so intimate a union, that the lithic 

white crystals that sublime in the original acid in precipitating &om urine carries the 

distillation, are considered by M. Las- other, though a deliquescent substance^ 

saigne as a peculiar acid.* down along with it. It is obtained pure 

* Acid (Ptrotabtahic). Into a coated by acting on the sediment of urine witl| 
glass retort introduce tartar, or rather tar^ alcohol. See Acin (Purpuric).* 

taric acid, till it is half full, and fit to it a * Acid (Saclagtic). See Actn (Mucic).* 
tubulated receiver. Apply heat, which is * Acid (Sbbacic). Subject, to a con- 
to be gradually raised to redness. Fyro- slderable heat, 7 or 8 pounds of hog's lard» 
tartaric acid of a brown colour, from im- in a stoneware retort capable of oolding 
purity, is found in the liquid products, double the quantity, and connect its beak 
We must filter these through paper pre- by an adopter with a cooled receiver^ 
viously wetted, to separate the oily mat- The condensible products are chiefly fat^ 
ter. Saturate the liquid wit^ carbonate altered by the fire, mixed with a little 
of potash; evaporate to dryness; redis- acetic and sebacic acids. Treat this pro^ 
solve, and filter through clean moistened duct with boiling water sevenJ times^ agi- 
paper By repeating this process of eva- tating the liquor, allowing it to cool and 
poration, solution, and filtration, several decanting each time. Pour at last, into the 
times, we succeed in separating all the wateryliquid,solutionQf acetate of lead in 
•il. The dry salt is then to be treated in excess. A white floeculent precipitate 
a glass retort, at a moderate heat, with of sebate of lead will instantly fall, whicli 
dilute sulphuric acid. There passes over must be collected on a filter, washed, and 
ftto tlw recdyerj fitst of lOl » hqfxot conr d^ed* Fal the sebate of lead into a phvil. 
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Md^Qwr ufMxa it iiUowii weiglm of wIplMi* is i^ «m l0i^pcf&t«i«» fa|)fBawftfii fhA 

flic add, diluted with five or nx times its rinoua fenieiitatioii« and would yield « 
weight ot water. Expose this phial to a ponion oC alcohol. By this cbasfe, it hat 
httt of about 212^. The sulphuric acid become hriyht, clear, and passes easily 
combines with the oxide of lead» and seta thiou|»h the filter* while the sorbic aeid 
the aebacic acid at liberty. Filter the itself is nolakeredr Hix the clear juice 
whole while hot. As the liquid cools, the with filtered solution of acetate of lead* 
sebaeic acid ciystallizes, wnich must be Separate the precipitate on a filter, and 
washed, to firee it completely from the wash it with cold water. A larg^ quan- 
adhering sulphuric acid. Let it be then tity of boiling water is then to be ];oured 
dried at a gentle heat. «pQn the filter, and allowed to drain into 

The aebacic acid is inodorous $ its taste glass jars. At the end of some hours, the 
b slight, but it perceptibly reddens lit* solution deposites crystals of great lustre 
mus paper; its specific gravity is above and beauty. Wash these with cold water, 
that i£ water, and its crystals are small dissolve them in boiling water, filter, aa<i 
white needles of little coherence. £x- eiystalluie. Collect the new ciystalB, and 
posed to heat, it melts like fat, is decom- boil them for half an hour in 2.3 timea 
posed, * and partially evaporated. The theb weight of suljihuric acid, speoifio 
air has ao effect upon it It is much more ffxavity i.U90^ supplying water as fast aa 
soluble in hot than in cold waters hence it evaporates^ and stirring the mixture 
boitins- water saturated with it, aasumea ^^gently with a glass rod. The dear 
a nearl^r solid consistence on cooling- Al^ liquor is to be decanted into a tall narrow 
Gcdnol dissolves it abundatutly at ordinary glass jar, and while still hot, a stream of 
temperature. sulphurett^ hydrogen is to be passed 

With the alkalis it forms soluble neutral through it. When the lead has been all 
mUs i but if we pour into th^r concentra* thrown down in a sulphurel, the liquid is 
ted solutions, suli)huric nitric, or muriatic to be filtered, and then boiled in an open 
acids, the sebaeic is immediately deposited vessel to dissipate the adhering sulphu- 
in large (jyoantily. It affords precipitates retted hydrogen, tt ia now a soludeaof 
with the acetatea and nitrates of lead* aoiUc scid. 

mercury, and silver. When it is evapoiated to the eoaustence 

Sudhistheaceountgivenby M.Thenard of a sirup, itferms mammelated masses o£ 

lif this acid, in the 3d volume of his Traits a crystalline structure. It stift eontaina a 

de Chimie, published in 1814. Berzehus, eonsidesable quantity of water, and de& 

uil906, published an elaborate dissertation, quesees when exposed to tiie air* Its so* 

to prove that M. Thenard's new sebaeic lotion is. transparent, colourless, void of 

acid was only the benacoc, contaminated smell, but powerfii^ acid to the taste. 

by the fat, nom which, however, it may Lime and barytes waters are not precipi- 

1^ freed, and brought to the stale of com> tatedby solution of the aoibie acid,althougk 

aon benzoic acid. M. Thenard takes no the sorbate of lime ia nearly insoluble. 

notice of M. Berzelius whatever, but cont One of the most characteristic properties 

dudes his account by stating, that it has of this add, is the precipitate which it gives 

been known only for. twelve or thirtecA with tiie acetate of lead, which is at first 

years, and that it must not be confounded white and flocculent, but afterwards aa- 

with the acid formerly called sebaeic,. somes a brilliant crystalline appearance. 

which possesses astrong disgusting odour. With potash, soda, and ammonia, it fomw 

and waa merely acetic or muriatic acid« crystalUzable salts contumng an excess of 

or fat, which had been changed in some acid. That cMf potash is deliquescent. Sor- 

way or other, according to the process bate of baxytes consists, according to M. 

used in the preparation.* Vanquelin, of 47 sorbic acid, and 53 bary« 

* Acid (Sobbic). The acid of apples^ tea in 100. Sorbate of lime weH dried, ap- 

called mafic, mi^ be obtained most conve- peared to be composed of 67 acid -|- 33 

niently and ia greatest purity from the lime *» 100. Soibate of lead, which in 

berries of the mountain asn, caJled wrbiu, solution, like most of the other sorbates^ 

vrjnfrm aucupana^ and hence the present eetains an aciduloua taste, consists in the 

name, sorbic acid. This was supposed to dried state of 33 acid 4- 67 oxide of lead 

be a new and peculiar acid by Mr. Don- in 100. The ordinary sorbate contains 

ovan and M. VauqueUn, who wrote good 12.5 per cent of water. M. Yauquelin 

dissertations upon it. But it now appears saystnat Mr. Donovan was mistaken in 

that the sorbic and jhnv malic acios are. supposing that he had obtained super and 

identical. subsorbates of lead. There is only on« 

Bruise the ripe berries in a mortar, and sah widi this base, according to M. Vaa« 

then squeeze them in a linen baf. They quelin. It is nearly insoluble in cold water i 

yidd neuiy half their weiriit of juice, of but a littie more so in boiling water : as it 

the specific gravity of 1.077. This viscid cools it crystaUizes in the beautiful whit^ 

jtt6e» by remaining for fdMmt a.fiirtiiight brilliant, uid 'shining needlei^ of which we 
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fiave alPMdjr' Spoken, Aremaikabldphe- GnDigpe. To procure it, pour on eatkt 

nomenon occurs, when sorbate of lead is grated to powder, six times its weight of 

boiled in water. Whilst one part of the nitric acid, of the specific gravity of 1.26, 

salt saturates the water, the other part, in a tubulated retort, and distil the mix- 

for want of a sufficient quantity of fluid to lure with a gentle heat, as long as any red 

dissolve it, is partially melted, and is at first fumes arise. As the dbtillalion advances* 

kept on the surfiice bj the force of ebulli- a yellow matter, Uke wax, appears on the 

tion, but after some time falls to the bot^ surface of the liquid in the retort. While 

torn, and as it cools becomes strongly fix- its contents continue hot, pour them into 

ed to the vessel. a glass vessel, placed on a sand-beat, and 

To procure sdrbic acid, M. Braconnot keep them continually stirringwith a glass 

saturates with chalk the juice of the scarce- rod; by which means the liquid will gra- 

ly ripe berries, evaporates to the consis- dually g^w thicker. As soon as white 

tence of a sirup, removing the froth ; and penetrating vapours appear,' let it be re- 

a granular sorbate falls, which he decomr moved fi*om the sand-heat, and kept stir* 

poses by carbonate of soda. The sorbate ring till cold. Thus an orange-coloured 

of soda is freed from colouring matter by mass will be obtained, of the consistence 

a little lime, strained, freed from lime by of honey, of a strong sharp smell while 

carbonic acid gas, and decomposed by hot, and a peculiar aromatic smell when 

subacetate of lead, and treated as above. cold. On this, pour twice its weight of 

M. Vauquelin analyzed the acid, in the boiling water, apply heat till it liquefies, 

dry sorbates of copper and lead. and filter. As the filtered liquor cools, it 

The following are its constituents : depontesa powdery sediment,andacquires 

Hydrogen, 16.8 a tnin pellicle. Separate the sediment by 

Carbon, 28.S filtration, and evaporate the fluid nearly 

Oxygen, 54.9 to dryness. The mass thus obtained is the 

— — suberic acid, which may be purified by 

100.0 saturating with an alkali, and precipitating 

If. Vauquefin's analysis of the sorbate of by an acid, or by boiling it with charcosn 

lead gives 7.0 for the prime equivalent of powder. 

this add ; the sorbate of lime gives 7.330 ; , * M. Chevreuljsbtained the suberic acid 

and the sorbate of barytes 8.6. If we take by mere digestion of the nitric acid on 

that of lime for the standard, as it was the g^ted cork, without distillation, and pu- 

only one quite neutral, we shall have the rifled it by washing with cold water. 13 

following relation of prime equivalents: parts of cork may be made to yield 1 of 

Theory. Exp. acid. When pure, it is white and pulve- 

4 of oxygen — 4.00 53^ 54.9 rulent, having a feeble taste, and little ac- 

3 of carbon i- 2.25 30.0 28.3 tion on litmus. It is soluble in 80 parts of 

10 of hydrogen — 1.25 16.7 16.8 water at 55J^ F. and in 38 parts at 140«^. 

...^.^ — _-, i^ jg much more soluble in alcohol, front 

7.50 100.0 100.0 which water throws down a portion of the 

The approximation of these sets of pro- suberic acid. It occasions a white preci- 

portions, illustrates and confirms the accu- pitate when poured into acetate of lead, 

racy of M. Vauquelin's researches. nitntes of lead, mercury, and silver, mu- 

The calcareous salt having been pro- riate oftin, andprotosulphate ofiron. It 

eured in a neuthd state, by the addition of affords no precipitate with solutions of 

carbonate of potash to its acidulous solu* copper or zmc. The suberates of potash, 

tion, it might readily be mixed with as soda, and ammonia, are very soluble. The 

much carbonate of lime as would diminish two latter may be readily crystallized, 

tlie apparent equivalent of acid from 7.50 Those of barytes, Ume, ma^esia, and alu- 

to 7,230 ; especially as the barytic com- mlna, are of sparing solnbiUty.* 
pound gives no less than 8.6. Had the Acts (Srccnric.) It has long been 

composition of the sori»ate of Ume been known that amber, when exposed to dis- 

67.7 and 32.3, instead of 67 and 33, the tillation, affords a ciystallized substance, 

prime equivalent of the acid would come which sublimes into the upper part of the 

out 7.5, as its ultimate analysis indicates. vessel. Before its nature was understood 

As the pure sorbic acid appears to be it was called 9alt of amber ; but it is now 

without odour, without colour, and of an known to be a peculiar acid, as Boyle first 

agreeable taste, it might be substituted for discovered. Toe crystals are at first con- 

the tartaric and citric, in medicine and the taminated with a little oil, which gives 

arts. them a brownish colour; but they may be 

The same acid may be got from apples, purified by solution and crystaJlization, 

in a similar way.* repeated as often as necessaiy, when they 

Acid (Suberic^. This acid was obtain- will become transparent and shining. Pott 

ed by Brug^atem from cork, and after- recommends to put on the filter, through 

wards more fully examined by Bouillon la which the solution is passed, a little cotton 
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VKvioasly wetted with oil of amber. Hieir 1y buTSts rnto a much more luminous fiame^ - 

i^ure is Uiat of a triangular prism. Their the same suffocating vapour still continu- 

taste is acid, and they redden the blue co- ing to be emitted. 

Jouroflitmus, but not that of violets. They The suffocating vapour of sulphur is 

are soluble in less than two parts of boil- imbibed by water, with which it forms the 

ing alcohol, in two'parts of boiling water, fliud formerly called volatiie vitrioHc^ now 

and in twenty-five of cold water. sulphurous acid. If this fluid be exposed 

M. Planche of Paris observes, that a for a time to the air, it loses the sulphure- 

Qonsiderable quantity might be collected ous smell it had at first, and the acid be- 

in making amber varnish, as it sublimes comes more fixed. It is then the fluid 

. while the amber is melting for this pur- which fr^ formerly called the ^rit of vi- 

pose, and is wasted. trioL |fuch of the water may be dnven 

* Several processes have been proposed off by heat, and the dense acid which re« 
for purifying this acid : that of Richter ap- mains is the sulphuric acid, commonly 
pears to be the best. The acid being dis- called oil of vitriol / a name which was pro- 
solved in hot water, and filtered, is to be bably given to it from the fittle noise it 
saturated with potash or soda, and boiled makes when poured out, and the unctuous 
with charcoal, which absorbs the oily mat- feel it has when rubbed between the fin- 
ter. The solution being filtered, nitrate of gers, produced by its corroding and de- 
lead is added; whence results an insoluble stroying the skin, with which it fonns m 
BQccinate of lead, from which, by digestion soapy compound. 

in the equivalent quantity of sulphuric acid. The stone or mineral called martial py- 
pure succinic acid is separated. Nitrate or rites, which consists for the most part of 
muriate of barytes, will show whether any sulphur and iron, is found to be converted 
solphuric acid rennuns mixed with the sui;- into the salt vulgarly called green vitriol^ 
dmc solutioii ; and if so, it may be with- but more properly sulphate of iron, by ex- 
drawn by digesting the liquid with. a little posure to air and moisture. In this natu- 
more succinate of lead. Pure succinic rsd process the pyrites breaks and falls in 
acid may be obtained by evaporation, in pieces ; and if the change take place ra- 
white transparent prismatic crystals. Their pidly, a considerable increase of tempera- 
taste is somewhat sharp, and they redden ture follows, which is sometimes sufficient 
powerfully tincture of turnsole. Heat to set the mass on fire. By conducting this 
meits and partially decomposes succinic operation in an accurate way, it b found 
acid. Air nas no effect upon it. It is so- that oxygen is absorbed. The sulphate is 
hibleinboth water and alcohol, and much obtained by solution in water, and subse- 
more so when they are heated. . Its prime quent evaporation ; by which the crystals 
squivalent, by Berzelius, is 6.26; and it is <ttthe salt afe separated from the earthy 
composed of 4.51 hydrogen, 47.6 carbon, impurities, which were not suspended 'm 
4r.8d8 oxygen in 100, or 2 -|- 4 + 3 ' the water. 

primes.* The sulphuric acid was formerly obtun- 
With barytes and lime the sucdnic acid ed in this country by distillation from sul* 
forms sidts but little soluble ; and with phate of iron, as it still is in many parts 
magsesia it unites into a thick gummy abroad: the common green vitriol is made 
substance* The succinates of potash and use of for this purpose, as it is to be met 
ammonia are crystallizable and deliques- with at a low price, and the acid is most 
cent; that of soda does not attract mois- easily to be extracted from it. With re- 
tore. Hie succinate of ammonia is useful spect to the operation itself, the following 
in analysis to separate oxide of iron. particulars should be attended to: Fiist, 

* Acni (SuuHOviiric.} The name given the vitriol must be calcined in an iron or 
^y Vog^l to an acid, or class of acids, earthen vessel, tiU it appears of a y^llow- 
which maybe obtained by digesting alco- ish red colour: by this operation it will 
hoi and sulphuric acid together with heat, lose half its weight. This is done in order 
It seems probable, that this acid is merely to deprive it of the greater part of the wa- 
the hypo-sulphuric, combined with a pe- ter wnich it has attracted into its crystals 
culiar oily matter.* during the crystalli zation, and which would 

Acip (SuLPHUBic.) When sulphur is otherwise, in the ensuing distillation, great- 
heated to 180* or 190** in an open vessel, ly weaken the acid. As soon as the calci- 
H melts, and soon afterward emits a blu- nation is finished, the vitriol is to be put 
ish flame, visible in the dark, but which, immediately, while it is warm, into a coatr 
in open day-light, has the appearance of a ed earthen retort, which is to be filled 
white fume. This flame has a suffocating * two-thirds with it, so that the ingredients 
fmell, and has so littie heat that it will not may have sufficient room upon being dis- 
set fire to flax, or even gunpowder, so that tended by the heat, and thus the bursting 
in this way the sulphur may be entirely of the retort be prevented. It will be 
«|>li8umed out of it If the heat be still, most advisable to have the retort immedi- 
augmented. the sulphur bx^b^and sudd'cii^i ately enclosed in brick^werk m a reverb^ 
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notary iunnce, and to ttap up t&e iieti df ft^. I>fOpp«<t into water in sma!! qaan€> 

it till the distillation begins, in order to ties, it excites a hissing noise, as if it were 

Erevent the materials from attracting fresh red hot iron; in larger quantities itpro« 

umidity from the air. At the beginning duces a species of explosion. It is said ta 

€)f the distillation tiie retort must be open- be converdble into ordinair sulphuric 

cd, and a moderate fire is to be applied to acid, bv the adcHtion of a fifth of water* 

it, in order to expel from the vitriol aU It dissolves sulphur, and assumes a blue^ 

that part tk the phlegm which does not gtten, or brown colour, according to the 

taste strongly of the acid, and which may proportion of sulphur dhnolved* The spe* 

be received m an open vessel placed un- eific gravity of the black fuming sulphuric 

der the retort. But as soon as there ap- acid, prepared in large quantities from 

pear any acid drops, a receiver is to be copperas, at Nordhausen, is 1.896. It* 

added, into which has been previously constitution ii^ not well ascertained.* 

pwred a quantity of the acidulous fluid ^pj^^ wdphuric add made in Great Bri- 

whujh has come over, m the proportion of ^^ -^ produced by the combustion of sul- 

lialf a ponnd of it to twelve pounds of the ^^^ ^'xhere are three conditions requi. 

calcined ^triol; when the receiver is to J^tein this opcwtion. Oxygen must be 

he secured with a pryer luting. Tlje fire ^^ ^^ mwntain the coiAustion; the 

IS now to be raised by little and litUe to ^^^^ ^^j^ ^^ ^ close as to prevent the 

the most intense degree of heat, and tfie ^^j^^^ ^f ^^ volatile matter which rises^ 

receiver carefully cover^ with wet clothi^ andWatcr must be present tounbibe it. 

mnd, in winter time, withsnow or ice, ai- ^^^ ^^^ purposes, a mixture of ^ght 

Hbe acid nses in the foim of a thick white ^^ of sulphur with one of mtre U pkced 

vapour, whidi toward Ae end of the ope* f^ ^ p^p^, vessel, enclosed within a cham- 

ntion becomes hot, and heats the receiv- ^^^ ^f considerable size, lined on aD side^ 

«r to a «eat degree, liie fire must be ^^h lead, and covered at bottom with m 

continued at this high pitch for severrf ^ ,|^,^ stratum of water. The mixture 

days, tiU no vapour issues from the retort, ^ ^^ ^„ ^^ ^jj, bum for a consider 

»or any drops are seen trickling down ite ^j^ ^^^ ^ virtue of the supply of oxy* 

SJSnl hrw%t!S?llTBlt2i;^\^ »*^» ^^^^ "^ «^^^^ out w^hen heated, 

Titnol being distilled, M. Bernhardt has ^^ ^^ ^^^^ imbibing the sulphurous 

•bserved it to conbnue emittmg vapours ^ours, becomes graSuaUy more and 
m this manner for the space of ten days. ^^^^ ^j^ after repeated combustions, and 
When the vessels are quite cold, the re- ^^ ^^ j. .fterwird concentnrted by dia- 
eeiver must be opened carefully, so that ^^jitjQQ, * 
•one of the luting may fall into it; after * « \ , . « . <► 
which the fluid contained in it is to be J S««^ Y" **»« !ff *~J?,* '^"^^ ^I^ ^ 
eoured into a bottle, and the air carefuHy ^^ operation, tdl MM. Clement and Des^ 
excluded. The fluid tiiat U thus obtained <»*?«• showed, in a very mteresting nae* 
is the German sulphuric acid, of which "»<>»>•» its total inadequacy to account for 
Bernhardt got wxty-four pounds ftom six *« «»»?• ,}^ Vf^ of mtte, lodiciooaly 
hundred weight of vitriol; and on the managed, will producc^with the requirite 
other hand, when no water had been pre- quantity of sulphur, 2000 parts of conceii- 
▼iottsly poured into the receiver, fifty-two tretedsulphOTicacid. Now these contiun 
pounds only of a diy concrete acid. This ^^OO pserts of oxygen, while Ae hundred 
acid was formeriy c9l\ed glacial oil of vitrioh P^f^ oimtre contain only 39^ of oxygenr 
and its consistence is owing to a mixture being not 3*0 th part of what is afterward* 
of sulphurous acid, which occasions it to found in the resulting sulphuric acid. But 
become solid at a moderate temperature, after the combustion of the sulphur, the 
• It has been lately stated by Vogel, nitre is converted into sulphate and bisul- 
that when this Aiming acid is put into a phate of potash, which mingled residuary 
glass retort, and distilled by a moderate salts contain nearly as much oxygen as the^ 
heat into a receiver cooled with ice, the nitre originally did. Hence, the origin of 
fuming portion comes over first, and may the 1200 parts of the oxygen in the sulphu- 
be obtained in a solid state by stopping ric acid is still to be sought for. The fol- 
the distillation in time. This has been lowingingenious theory was first given by 
supposed to constitute absolute sulphuric MM. Clement and Desormes. The bum- 
acid, or acid entirely void of water. It is ing sulphur, or sulphurous acid, taking 
in silky filaments, tough, difiicult to cut, from the nitre a portion of its oxygenr 
and somewhat like asbestos. Exposed to forms sulphuric acid, which unites with the 
the air, it fumes strongly, and gradually potash, and displaces a little nitrous and 
evaporates. It docs not act on the skin nitric acids in vapour. These vapours are 
ao rapidly as concentrated oil of vitriol, decomposed, by the sulphurous aCid, into* 
Up to 66^ it continues solid, but at tempe- nitrous gas, or deutoxide of azote. This 
ratures above this it becomes a colourless gas, naturally little denser than air, and' 
wpiKff, which whitens on contact with now expanded by the heat, sudden!^ rise* 
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to tiie roof of the chamber $ and nugbt be this is opened, €he sulphate of potash b 

expected to escape at the aperture there, withdrawn, and is replaced by a mixture 

which manufacturers were always obliged of sulphur and nitre. The air in the great 

fo^ leare open, otherwise they found the chamber is meanwhile renewed, by open- 

addification would not proceed. But the ing its lateral door, and a valve in its oppd- 

histant that nitrous gas comes in contact nte nde. Then, after closing these open* 

with atmospherical oxy^n, nitrous acid ings, the furnace is lighted anew. Succes- 

tapour is formed, which being a very sive mixtures are thus burned till the acid 

heavy aeriform body, immediately precipi* acquires a specific gravity of about 1.390, 

tates on the sulphurous flame, and con- takmg care never to put at once on the 

verts it into sulphuric acid ; whUe itself re- plate more sulphur than the air of the 

Burning the state of nitrous gas, reascends chamber can acidify. The acid is then 

for a new charge of oxygen, again to rede- withdrawn by stomx)cks,and concentrated, 

peend, and transfer it, to ihe flaming sul- The following (ktails are extracted from 

phur. Thus we see, that a small volume a }>aper on sulphuric acid by Dr. Ure, 

of nitrous vapour, by its alternate meta- which was published in the 4th volume of 

jBorphoses into the states of oxide and the Journal of Science and the Arts, 

acid, and its consequent interchanges, may The best commercial sulphuric acid that 

be capable of acidifying a great quantity I have been able to meet with, contains 

cf sulphur. from one-halfto three quarters of a part in 

This beautiful theoiy received a modifi* the hundred, of solid saUne matter, loreign 

Cation from Sir H. Dav^. He found that to its nature. These fractional parts con- 

lutrous gas had no action on sulphurous sist of sulphate of potash and lead, in the; 

gas, to convert it into sulphuric acid, un- proportion of four of the former to one of 

leas water be present. With a small pro- the latter. It is, I believe, difficult to manu- 

portion of water, 4 volumes of sulphurous facture it directly, by the usual methods, 

acid gas, and 3 of nitrous gas, are conden- of a purer quality* The ordinaiy acid sold 

aed into a crystalline solid, which is instant- in the shops contains often 3 or 4 per cent. 

ly decomposed by abundance of water ; (^ of saline matter. Even more is occasion- 

<n vitriol IS formed, and nitrous acid given ally introduced, by the emplojrment of ni- 

off, which with contact of sur becomes ni- tre, to remove the brown colour given to 

frous acid gas, as above described. The the acid by carbonaceous paatter. The 

process continues, according to the same amount of these adulterations, whether 

firinciple of combination and decomposi- accidental or fraudulent, may be readily 

tion, tiU the water at the bottom or the determined by evaporating, in a small cap* 

chamber is become strongly acid. It is sule of porcelain, or rather platinum, a de» 

first concentrated in large leaden pans, and finite weight of the acid. The platinum 

afterwards in glass retorts heated m a sand- cup, placed on the red cinders of a com* 

bath. Platinum alembics, placed within mon fire, will give an exact result in five 

pots of cast-iron of a corresponding shape minutes. If more than five grains of mat* 

and capacity, halve been lately substituted ter remain from five hundred of acid, WQ 

in many manufactories for glass, and have may pronounce it sophisticated, 

been found to save fuel, and quicken the Distillation is the mode by which pure 

process of concentration. oil of vitriol is obtained. This process ia 

The proper mode of burning the sul- described in chemical treatises as both dif- 

phur with the nitre, so as to produce the ficult and hazardous ; but since adopting 

neatest quantity of oil of vitnol, is a prob- tiie following plan, I have found it perfect- 

lem, concerning which chemists hold a va- ly saPe and convenient. I take a plain 

ricty of opinions. M. Thenard describes glass retort, capable of holding from two 

the following as the best. Near one of to four quarts of water, and put into it 

tile sides of me leaden chamber, and about about a pint measure of the sulphuric acid, 

a foot aboTe its bottom, an iron plate, fur- (and a few fragments of glass,) connecting 

Dished with an upright border, is placed the retort wil£ a large globular receiver, 

horizontally over a furnace, whose chim- by means of a glass tube four feet long, 

iiey passes across, under the.botton of the and from one to two inches in diameter. 

Chamber, without having any connexion The tube fits very loosely at both ends, 

with it. On this plate, which is enclosed The retort is phced over a charcoal fire, 

in a little chamber, the mixture of sulphur and the flame is made to play gently on 

and nitre is laid. The whole being shut its bottom. When the acid begins to boil 

up, and the bottom of the large chamber smarUy, siidden explosions of dense ya- 

covered with water, a gfentlefire is kindled pour, rush forth from time to time, which 

in the furnace. The sulphur soon takes would infallibly break small vessels. Here, 

fire, and |^ves birth to the products de- however, these expansions are safely per- 

scribed. When the combustion is finish- mitted, bj the large capacity of the retort 

ed, which is seen through a little pane and receiver, as well as by the easy com* 

^dKfted to the trap-door of the chamber, munication with the aur at both ends •f the 
Voi. I. [14] 
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adopter tube. Shoiild the retort, indeed. Thus, acid of 1.8526, wluch in commerce 

be exposed to a great intensity of flame, would have been accounted very strongs 

the vapour will no doubt be generated contained little more than 91 per cent of 

with incoercible rapidity, and break the genuine acid. 

apparatus. But this accident can proceed Into the last acid more sulphate of pot- 
only from gross imprudence. It resem- ash was introduced, and solution being fa- 
bles, in suddenness, the explosion of gun- voured by digestion in a moderate heat, 
powder, and illustrates admirably Dr. thespecincgravity became, at 60*',!, 9120, 
Black's observation, that, but for the g^eat Of this compound, 300 grains, evaporated 
latent heat of steam, a mass of water, in the platinum capsule, left 41 grains of 
powerfully lieated, would explode on gently ignited saline matter. We have, 
peaching the boiling temperature. Ihave therefore, nearly 14 per cent. On the 
ascertained that the specific caloric of the specific g^vity in this interval, an increase 
vapour of sulphuric acid is vexy small, and of 0.0054 was eiFected by 0.01 of sulphate, 
hence the danger to which rash ojjerators This liquid was composed of 
may be exposed during its distillation. Saline matter, ... 14. 
Hence, also, it is unnecessaiy to surround Water of dilution, - - 4.7 . 
the receiver with cold water, as when alco- Oil of vitriol of 1.8485, - 81.3 
hoi and most other liquids are distilled. * — 
Indeed the application of cold to the hot- 100.0 
torn of the receiver generally causes it, in The general proportion between the den- 
the present operation to crack. By the sity and impurity may be stated at 0.0055 
above method, Ihave made the concen- of the former, to 0.01 of the latter, 
trated oil of vitriol flow over in a continu- If from genuine oil of vitriol, containing 
ous slender stream, without the globe be- ^ of a per cent of safine matter, a consider- 
coming sensibly hot. able quantity of acid be distilled oflT, what 

I have frequently boiled the cfr^/ii'/^c/ acid remiunsinUie retort will be found veiy 

till only one-half remained in the retort ; densie. At the speciiic gravity 1.865, such 

yet at the temperature of 60^ Fahrenheit, acid contains 3i of solid salt in the 100 

I have never found the specific gravity of parts. The rest is pure concentrated acid* 

acid so concentrated, to exceed 1.8455. From such heavy acid, at the end of a few 

It is, I believe, more exactly 1.8452. The days, some minute crystals will be deposi- 

Jiumber 1.850, which it has been the fash- ted, after which its specific gravity be- 

ion to assign for the density of pure oil of comes 1.860, and its transparency is per- 

vitriol, is undoubtedly very erroneous, and feet. It contains about 2J per cent of sa- 

ought to be corrected. Genuine comtner- line matter. Hence if the cbenyst em- 

rial acid should never surpass 1.8485; ploy for his researches an acid, which^ 

when it is denser, we may infer sophistica- though originally pretty genuine, has beeu 

tion^ or negligence^ in the manufacture. exposed to long ebuUiUon, he will fall into 

The progressive increase of its density, neat errors. From the last experiments 

with saline contamination, will be shown it appears, that concentrated oil of vitriol 

l>y the following experiments. To 4100 can take up only a little saline matter in 

j^ains of genuine commercial acid (but comparison with that which is somewhat 

concentrated to only 1.8350) 40 grains of dilute. It is also evident, that those who 

dry sulphate of potash were added. When trust to specific gravity alone, for ascer- 

the solution was completed, the specific taining the value of oil of vitriol, are liable 

gravity at 60*^ had become 1.8417. We to great impositions, 

see that at these densities the addition of The saline impregnation exercises an 

0.01 of salt increases the specific gravity important influence, on all the densities at 

by about 0.0067. To tlie above 4140 subsequent degrees of dilution. Thus, 

grains other 80 g^ins of sulphate were the heavy impure concentrated acid^ 

added, and the specific gravity, after so- specific gravity 1 .8650, being added to 

iution, was found to be 1.8526, We per- water in the proportion of one part to ten, 

ceive that somewhat more salt is now tc- by weight, gave, after twenty-four hours, 

quired to produce a proportional increase a comp(Jund whose specific gravity was 

of density. ; 0.01 of the formi^r changing 1.064. But the most concentrated genu- 

the latter by only 0.0055. * Five hundred ine acid, as well a? distilled acid, by the 

grains of this acild being evaporated in a same degree of dilution, namely 1+ 10, 

platinum capsule left 16^ grains, whence acquires the specific gravity pf only 1 .0602, 

the composition was* while that of 1.852, containing, as stated 

Sulphate of potash, with, a little sulphate above, 3^ per cent of sulphate of potash 

of lead, - - - - 3.30 combined with a^id of 1.835, gives, on a 

Water of dilution, - - 5.3 similar dilution, 1.058. This diflTerence, 

Oil of vitriol of 1.8485j - 91.4 tbough very obvious to ^ood instruments, 

' IS inappreciable by ordinary commercial 

100.0 apparatus. Hence this mode of ascertaiu* 
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in^tberalae of an acid, recommended by arm of a deficate balance; I decidedly 
. Mr. Dalton, is inadequate to detect a prefer the last.. The corrosiveness, vis- 
deterioration of even 8 or 9 per cent. Had cidity, and weight of oil of vitriol, render 
a little more salt been present in the the first two methods ineli|^ible ; whereas, 
acid, the specific gravity of the dilute, in by a ball floating in a liquid, of which the 
this case, would have equalled that of the specific g^vity does not diifer much 
genuine. On my acidimeter one per from its own, the balance, little loaded, 
cent of deterioration could not fail to be retains its whole sensibiHty, and will give 
detected, even by those ignorant of the most accurate consistency of results, 
science. In taking the specific gravity of con- 

The quantity of oxide, or rather sul- centrated or slightly diluted acid, the 

phate of lead, which sulphuric acid can temperatui'e must be minutel}^ regulated, 

take up, is much more limited than is because, from the small specific heat of 

commonly imagined. To the concentra- the acid, it is easily afiected, and because 

ted oil of vitriol I added much carbonate it greatly influences the density. On 

of lead, and after digestion by a gentle removing the thermometer, it will speedily 

heat, in a close vessel, for twenty-four rise in toe air to 75*» or 80®, though the 

hoars, with occa^onal agitation, its specific temperature of the apartment be omj ^®. 

gravity, "when taken at 60*^, was scarcely Afterwards it will slowly fall to perhaps 

greater than before the experiment. It 60® or 62**. If this thermometer, having 

contained about 0.005 of sulphate of its bulb covered with a film of dilute acid 

lead. (from absorption of atmospheric moisture), 

The quantity of water present in 100 be plunged into a strong acid, it will in- 

parts of- concentrated and pure oil of stantly nse 10% or more, above the real 

vitriol, seems to be pretty exactly 18 46. temperature of the liquid. This source o.f 

In the experiments executed, to de- embarrassment and occasional error is 

termine the relation between the density obviated by wiping the bulb after every 

of diluted oil of vitriol, and its acid irameruon. An elevation of temperature, 

strength, I employed a series of phials, equal to 10® Fahr. diminishes the density 

numbered with a diamond. Into each of oil of vitriol by 0.005; 1000 parts being 

phial, recently boiled acid, and pure heated from 60® to 212®, become 1.043 in 

water, were mixed in the successive pro- volume, as I ascertained by very careful 

portions of 99 + 1 ; 98 -|- 2 ; 97 + 3 j experiments. The specific gravity, which 

&c. through the whole range of digits was 1.848 becomes only 1.772, being the 

down to 1 acid + ^^ water. The phials number corresponding to a dilution of 14 

were occasionally agitated during 24 percent gf water. The viscidity of oil of 

hours, after which the specific gravity was vitriol, which below 50® is such as to 

taken. The acid was genuine and well render it difficult to determine the specific 

concentrated. Its specific gravity was gravity by a floating ball, diminighes veiy 

1.8485, Some of the phials were kept rapidly as the temperature rises, evincing 

with their acid contents for a week or that it is a modification of cohesive at* 

two, but no further change in the density traction. 

took place. The strongest possible <iM- . The following table of densities, corres- 

iitted acid was employed for a few pointsi, ponding to degrees of dilution, was the re- 

and gave the same results as the other. suit, in each point, of a particular experi- 

Of the three well known modes of as- ment, and was, moreover, verified in a 

eertaining the specific gravity of a liquid, number of its terms^ by the further dilu- 

namely, uat, by Fahrenheit's hydrometer; tion of an acid, having previously com- 

by weighing a vessel of known capaci^ bined with it a known proportion of 

filled with it ; and by poising a glass ball, water. The balance was accurate and 

suspended by a fine platina wire from the sensible. 
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TABLE of th^ quantity of Oil of Vitriol and dry Sulphuric Acid in 100 parts of dilutqii 

at different Densities, by Dr. Ure. 



lAq, 


Sp.Gr. 


i>r3r. 


Liq, 


Sp.Gr, 


Dry 


Idg. : Sp.Gr. 


Jhnf. 


ng. 


Sp,Gr, 


l>ry. 


}00 


1.8485 


81.54 


75 


1.6520 


61.15 


50 


1.3884 


4DJ7 


25 


1.1792 


20.38 


99 


1.8475 


80.72 


74, 


1.6415 


60.34 


49 


1.3788 


39.95 


24 


1.1706 


19.57 


98 


1.8460 


79.90 


73. 


1.6321 


59.52 


48 


1.3697 


39.14 


23 


1.1626 


18.75 


97 


1.8439 


79.09 


72 


1.6204 


58.71 


47 


1.3612 


38.32 


32 


1.1549 


17.94 


96 


1.8410 


78.28 


71 


1.6090 


57.89 


46 


1.3530 


37.51 


21 


1.1480 


17.12 


95 


1.8376 


77.46 


70 


1.5975 


57.08 


45 


1.3440 


36.69 


20 


1.1410 


16.31 


94 


1.83.56 


76.65 


69 


1.5868 


56.26 


44 


1.3345 


35.88 


19 


1.1330 


15.49 


93 


1.8290 


75.83 


68 


1.5760 


55.45 


43 


1.3255 


35.06 


18 


1.1246 


14.68 


92 


1.8233 


75.02 


67 


1.5648 


54.63 


42 


1.3165 


34.25 


17 


1.1165 


13.86 


91 


1.8179 


74,20 


66 


1.5503 


53.82 


41 


1,3080 


33.43 


16 


1.1090 


13.05 


90 


1.8115 


73.39 


65 


1.5390 


53.00 


40 


1.2999 


32.61 


15 


1.1019 


12.23 


89 


1.8043 


72.57 


64 


1.5280 


52.18 


39 


1.2913 


31.80 


14 


1.0953 


11.41 


88 


1.7962 


71.75 


63 


1.5170 


51.37 


38 


1.2826 


30.98 


13 


1.0887 


10.60 


87 


1.7870 


70.94 


62 


1.5066 


50.55 


37 


1.2740 


30.17 


12 


1.0809 


9.78 


86 


1.7774 


70.12 


61 


1.4960 


49.74 


36 


1.2654 


29.35 


11 


1.0743 


8.97 


85 


1.7673 


69.31 


60 


1.4860 


48.92 


35 


1.2572 


28.54 


10 


1.0682 


8.15 


84 


1.7570; 68.49 


59 


1.4760 


48.11 


34 


1.2490 


27.72 


9 


1.0614 


7.34 


83 


1.7465! 67.68 


58 


1.4660 


47.29 


33 


1.2409 


26.91 


8 


1.0544 


6.52 


82 


1.7360 


66.86 


57 


1.4560 


46.48 


32 


1.2334 


26.09 


7 


1.0477 


5.71 


81 


1.7245 


66.05 


56 


1.4460 


45.66 


31 


1.2260 


25.28 


6 


1.0405 


4.89 


80 


1.7120 


65.23 


55 


1.4360 


44.85 


30 


1.2184 


24.46 


5 


1.0336 


4.08 


79 


1.6993 


64.42 


54 


1.4265 


44.03 


29 


1.2108 


23.65 


4 


1.0268 


3.26 


78 


1.6870 


63.60 


53 


1.4170 


43.22 


28 


1.2032 


23.83 


3 


1.0206 


3.446 


77 


1,6750 


62.78 


52 


1.4073 


42.40 


27 


1.1956 22.01 


2 


1.0140 


1.63 


76 


1.6630 


61.97 


51 


1.3977 


41.58 


26 


1.1876 21.20 


1 


1.0074 10.8154 



In order to comparethe densities of the 
Xirecedinff dilute acid, with those of dis* 
tilled and again concentrated acid, I mix- 
ed one part of the latter with nine of pure 
water, and after agitation, and a proper 
interval, to ensure thorough combination^ 
I found its specific gravity as above 1.0682 ; 
l^eater density indicates saline contamin- 
ation. 

Dilute acid having a specific gravity «» 
li6321, has suffered the g^atest con- 
densation ; 100 parts in bulk have become 
92.14. If either more or less acid exist 
in the compound, the volume will be in- 
creased. What reason can be assigned 
for the maximum condensation occuring 
at this particular term of dilution ? The 
above ailute acid consists of 73 percent 
of oil of vitriol, and 27 of water. But 73 
of the former contains, by this Table, 
59.52 of dry acid, and 13,48 of water. 
Hence 100 of the dilute acid consist of 
59.52 of dry acid, + 13.48 x 3 ■= 40.44 
of water «s 99.96 ; or it is a compound of 
one atom of dry acid, with three atoms of 
water. Dry sulphuric acid consists of three 
atoms of oxygen, united to one of sulphur. 
Here each atom of oxygen is associated 
with one of water, forming a symmetrical 
airangement. We may therefore infer, 
that the least deviation from the above 
definite proportions, must impair the 

l^ftlaace of the attractive forces whence 



they will act less efficaciously, and there* 
fore produce less condensation. 

The very minute and patient examin« 
ation which I was induced to bestow on 
the table of specific gravities, disclosed to 
me the general law pervading the whole, 
and consequently the means of inferring 
at once the density from the dep-ee of 
dilution, as also of solving the mverse 
proposition. 

If we take the specific gravity, corres- 
ponding to ten per cent of oil of vitriol, 
or 1.0682 as the root; then the specific 
gravities at the successive terms of 20, 
30, 40, &c. wiU be the successive powers 
of that root. The terms of dilution are 
like logarithms, a series of numbers in 
in arithmetical progression, corresponding 
to another series, namely, the specific 
gravities in geometrical progression. 

The simplest logarithmic formula which 
I have been able to contrive is the follow- 
ing. 

2a 

Log. S » — , where S is the specific 
700 
gravity, and a the per centage of acid. 

And a » Log. 8 X 350. 

In common language the two rules may 
be stated thus. 

Problem 1st, To find the proportion of 
oil of vitriol in dilute acid of a given spe- 
cific grayity. Multiply th« logarithm qf 
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Um speaGc gtmty by S5Q, the product Wben tnnsmitted through ui ignltedl 

is directly the per centige of add. porcehdn tube of one-fith of an inch dia* 

. If the dry acid be sought, we must mul- meter, it is resolved into two parts of sul* 

tiply the logarithm of the specific grayity phurous acid gas, and one of oxygen gas, 

by 285, and the product wiU be me an- with water. Voltaic electricity causes an 

«wer. evolution of sulphur at the negative pole ; 

Problem 2d, To find the specific gravity whilst a sulphate of the metallic wire is 

corresponding to a given proportion in formed at the positive. Sulphuric acid 

add. Multiply tiie quanti^ of acidby % has no action on oxygen gas or air. It 

and divide by 700 ; the quotient is the lo- merely abstracts their aqueous vapour, 

garithm of the specific gravity. If Uie oxygenized muriatic acid of IC 

Table of distilled sulphuric acid, for the Thenard be put in conUct with the sul- 

higher points, below which it a^^es with phate of silver, there is immediately form- 

tiie former table. ed insoluble chloride of silver, and oxy« 

». .i . .^. ^/t/» « « « . .« geniied sulphuric add. To obtain siu- 

laqmd Acid m 100. Sp^r. I>iyAcid. phuric acidm the highest degree of oxy- 

^^ V otS 5y*^ genation, it is merely necessary to pour 

on 1 «^ 7^ AT baiytes-water intothe above oxygenized 

«? 1 ^ fio to "^^ so as to predpitate only a part of it^ 

oA J'^no 5^ ort leaving the rest in union with the whole 

S2 rJ2? *f^* •( the oxygen. Oxygenized sulphuric 

75 1.650 61.22* ^^ partially reduces the oxide of saver. 

The nilphuric add strong^p' attracts wa- occasioning a strong efiervescence. 

ter, which it takes from me atmosphere All the simple combustibles decompose 

-very rapidly, and in larger quantities* if sulphuric acid, with the assistance of h«at. 

sufiered to remain in an open vessel, im- About 400^ Fidir. sulphur, converts sul- 

bibing one>third of its weight in twenty- phuric into sulphurous add. Several me- 

four hours, and more than six times its tals at an elevated temperature decompose 

weight in a twelvemonth. If four parts by this acid, with evolution of sulphurou* 

weight be nuxed with one of water at 50**, acid |;as, oxidizement of the metal, ami 

they produce an instantaneous heat of combination of the oxide, with the iiinle- 

300^ F. ; and fmr parts raise one of ice to composed portion of the add.* 

212^ ; on the cantraiy, four parts of ice. The sulphuric add is of very extensive 

mxed with one of acid, sink the ther- use in the art of chemistiy, as well as in 

iBometer to 4^ below 0. When pure it b metalluigy, bleaching, and some of the 

colourless^ and emits no fumes. It re- processes for dyeing; in medicine it is 

quires a great degree of cold to freeze it; ^ven as a tonic, stimuhmt, and litiiontrip- 

aad if diluted with half a part or more of lie, and sometimes used extemaUy as a 

water, unless the dilution be carried very caustic. 

fir, it becomes more and more difficult to Tbe combinations of this add with the 

congeal; yet at the specific gravity of various bases are called sulphates, and 

17C or a few hundredths above or below most of them have long been known by 

tins, it may be firozen by surrounding it various names. With barytes it is found 
with melting snow. Its conflation fonns - native and nearly pure in various formic 

regular prismatic ciystals with six sides, in coarse powder, rounded masses, sta- 

Its boiling point, according to Beigmann, lactites, and regular crystallizations, which 

u S4(^ ; according to Dalton, 590^. are in some lamellar, in others needly, in 

* Sulphuric add consists of three prime others prismatic or pyramidal. The cawks 

equivalents of o^gen, one of sulphur, and of our country and the B^hgnian stone are 

<me of water; and by weight, therdbre, merely native sulphates of barytes. Thdr 

of 3.0 oxygen + ^'0 sulphur + 1*125 wa- colour varies considerably as weU as their 

ter ss 6.125, which represents the prime figure, but their specific gravity is greats 

equivalent of the concentrated liquid that of a very impure kmd being 3.89, 

acid; while 3 -|- 2 » 5, will be that of and ihe pure sorts varying from 4 to 

the dry acid. 4.865 ; hence it has been distinguished by 

Pure sulphuric acid is without smeU and ^e names of marmor metaUicum and pon* 

eobur, and of an oily consistence. Its ac- derom spar. 

tion on litmus is so strong, that a single * It con»8te»-according to Dr. Wollas- 

dxopof acid will redden an immense quan- ton» of 5 parts of dty acid, and 9.75 of 

tity. It is a most violent caustic ; and has baizes ; and by Professor Berzelius's last 

sometimes been administered with the estimate, of 5 of add and 9.573 barytes.* 

jDost criminal purposes. The person who This salt, though deleterious, is less so 

mifortuiiately swallows it, speedily dies in than the csjrbonate of barytes, and is more 

dreadful agonies and convulsions. Chalk, economical for preparing the muriate for 

or common carbonate of magnena, is the medicinal purposes. It requires 43.000 

best antidote ^^ this, as w^ as for thfi parts of w«ter to diaaolve it at 60^. 

Mrong nitnc and muriatic acids. Sulphate of stEontiaii luui a conaidezable 
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resemblance to that of baiytes in its p^o* 
parties. It is found native in considerable 
quantities at Aust Passage and other 
places in the neighbourhood of Bristol. 
It requires 3840 parts of boiling water to 
dissolve it. 

• Its composition is 5 acid + 6.5 base.* 
The sulphate of potash, vitiiolated kaU 

of the London college, formerly vitriolated 
tartar, sal de duobus, and arcanum dupUca- 
turn, crystallizes in hexaedral prisms, 
terminated by hexagonal pyramids, but 
susceptible of variations. Its crystalliza- 
tion by quick cooling is confused. Its 
taste is bitter, acrid, and a little saline. 
It is soluble in 5 parts of boiling water, 
and 16 parts at 60'. In the fire it decrepi- 
tates, and is fusible by a strong heat. It 
is decomposable by charcoal at a high 
temperature. It may be prepared by di- 
rect mixture of its component parts ; but 
the usual and cheapest mode is to neutral- 
ize the acidulous sulphate left after distill- 
ing nitric acid, the sal erdxum of the old che- 
mists, by the addition of carbonate of pot- 
ash. The salpolyckrest of old dispensatories, 
made by deflagrating sulphur and nitre in 
a crucible, was a compound of the sulphate 
and sulphite of potash. The acidulous sul- 
phate is sometimes employed as a flux, 
and likewise in the manufacture of alum. 
In medicine the neutral salt is sometimes 
used as a deobstruent, and in large doses 
as a mild cathartic ; dissolves in a consid- 
erable portion of water, and taken daily in 
such quantity as to be gently aperient, it 
has been found serviceable in cutaneous 
aflfections, and is sold in London for this 
purpose as a nostrum ; and certainly it de- 
serves to be distinguished from the gene- 
isility of quack medicines, very few indeed 
of which can be taken without imminent 
hazard. 

• It consists of 5 acid -f- ^'95 base ; but 
there is a compound of the same constitu- 
ents, in the proportion of 10 acid -{- 5.95 
potash, called the bisulphate.* 

The sulphate of soda is the vitriolated 
natron of the college, the well known 
Glauber^s salt, or sal mirabile. It is com- 
monly prepared from the residuum left 
after distilling muriatic acid, the superflu- 
ous acid of which may be saturated by the 
addition of soda, or precipitated by lime ; 
and is likewise obtained in the manufac- 
ture of the muriate of ammonia. (See Asr- 
mot^ta). Scherer mentions another mode 
by Mr. Funcke, which is, making 8 parts 
of calcined sulphate of lime, 5 of clay, and 
5 of common salt, into a paste with water ; 
burning this in a kiln ; and then powder- 
ing, hxiviating, and crystallizing. It exists 
in large quantities under the surface of the 
earth in some countries, as Persia, Bohe- 
mia, and Switzerland; is found mixed 
with other substances in mineral springs 



and sea water ; and sometimes efflc 
' on walls. Sulphate of soda is biti 
saline to the taste. It is soluble i . 
parts of cold water, and 0.8 at a 
heat; it crystallizes in hexagonal 
bevelled at the extremities, . son 
grooved longitudinally, and of vei 
size, when the quantity is great 
eflioresce completely into a whi 
der if exposed to a dry air, or even 
wrappea up in paper in a dry pla< 
tfiey retain sufficient water of cr> 
tion to undergo the aqueous fusio^ 
posure to heat, but by urging "• 
melt Barytes and strontian take 
from it entirely, and potash partia 
nitric and muriatic acids, though tl 
a weaker aflinlty for its base, 
with a part of it when digeste 
Heated with charcoal its acid is d 
sed. As a purgative its use is ve- 
ral ; and it has been employed. t< 
soda. Pajot des Gharmes has ma 
experiments on it in fabricatii 
with sand alone it would not sue 
equal parts of carbonate of lime, 
dried sulphate of soda, produce 
solid, pale, yellow glass. 

• It is composed of 5 acid -}- 
Jf 11.25 water in crystals; whc 
former two primes are its consti • 

Sulphate of soda and sulph 
monia form together a triple sal'' 

Sulphate of lime, selenite, gy^ * 
ter of Paris, or sometimes alaba* 
extensive strata in various moun 
specular gypsum, or glades JSfari 
cies of this salt, and affirmed* 
French travellers to be employ 
sia, where it abounds, as a su 
glass in windows. Its specific 
from 1.872 to 2.311. It require 
of cold water, and 450 of hot, 
it. When calcined it decrepitat<f 
very friable and white, and hi 
with water, with which it foir 
mass. In this process it loses 
crystallization. In this state it 
tive in Tyrol, crystallized in . 
parallelepipeds, or octae'dral c» 
prisms, ana is called wihydrvm 
lime. Both the natui^al and art 
drous sulphate consists of 56. 
43.6 acid, according to Mr. 
The calcined sulphate is muc x 
for making casts of anatomica 
mental figures; as one of tl 
stucco ; as a fine cement forn- 
and strong joints between stoi: 
ing rims or tops of metal t-i 
making moulds for the Staffc ■ 
teries; for cornices, moulding, 
ornaments in building. For t' 
ses, and for being wrought irj 
chimney-pieces, and various 
about eight hundred tons are 
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. If solpliste of smmonia and mipihue of 

magnesia be added together ia ^^-^i^ 
they combine into a triple salt of an octae- 
dral figure, but var>'ing much ; hsm tolu« 
ble than either of its component parts ; 
unalterable in the air; undergoing on the 
fire the watery fusion ; after which it is 
decomposed, part of the ammonia flying 
oflT, and the remainder subliming with an 
excess of acid. It contains, according to 
Fourcroy, 68 sulphate of nugnesia» and 
32 sulphate of ammonia. 

^ Sulphate of glucina crystallizes with 
difficulty, its solution readily acquiring^ 
and retaining a sirupy consistence; its 
taste is sweet, and slightly astringent ; it 
is not alterable in the air; a strong heat 
expels itsacid, and leares the earth pure i 
heated with charcoal it forms a sulphuret & 
infusion of galls forms a yellowish whhe 
precipitate with its solution. 

Yttria is readily dissolved by sulphuric 
acid ; and as the solution goes on, the sul- 
phate crystaUizes in small brilliant erain^ 
which have a sweetish taste, but Teas so 
than sulphate of glucina, and aie of a hght 
amethyst red colour. They require 30 
parts of cold water to dissolve them, and 
{^▼e up their acid when exposed to a high 
temperature. 'Wey are decomposed by 
oxalic acid, prussiate of potash, inf'**'^>a 
of gaUs, and phosphate of soda. 

Sulphate cSf alumina in its pure state » 
but recently known, and it was first atten- 
tively examined by Vauquelin. It may be 
made by dissolving pure aJumina in pine 
sulphuric acid, heating them fiir some timc^ 
evaporatmg the solution to diynesi^ dry- 
ing the residuum with a pretty strong heat^ 
redissolvii^ it, and crystalUzing. Its crys- 
tals are son, foliaceoua, shining, and pear- 
ly ; but these are not easily obtained with- 
out cautious evaporation and refrigeration. 
They have an astringent taste ; are little 
alterable in the air; are pretty soluble^ 
particularly in hot water; give out their 
acid on exposure to a high temperature ; 
are decomposable by combustible substan- 
ces, though not readily ; and do not form 
a pyrophorus like shun. 

If the evaporation and desiccation di- 
rected above be omitted, the alumina will 
remain supersaturated with acid, as may 
be known by its taste, and by its redden- 
ing vegetable blue. This is still more difC 
ficult to crystallize than the neutral aal^ 
and frequently thickens into a gelatiooiM 
mass. 

A compound of acidulous sulphate of 
alumina with potash or ammonia has lon^ 
been known hy the name of A1.17M. See 
Alumina. 

If this acidulous sulphate or alum be dis- 
solved in water, and boiled with pure aln- 
mina, the alumina will become saturated 
with its base, and fikQ down an inftpid 
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wlnte powder. This stlt is completdjia* weiglit of 100 cubic inches will become 

floluble, and is not deprived of its acid b/ t7Tt7, Its constituents by volume arfe 

heat but at a veiy high temperature. It one of oxygen, and one of vapour of sul- 

may be decomposed by long boiling with phur ; each having a sp. gr. of 1.111, con- 

the alkaline or earth bases; and several densed so that both volumes occupy only 

Icids convert it into common alum, but one. Or in popular lang^ge, sulpnuroua 

aJowly. acid may be said to be a solution of sul- 

Sulphate of zircon may be prepared by phur in oxygen, which doubles the weight 

adding sulphuric acid to the earth recent- of this gas, without augmenting its bulk. 

ly precipitated, and not yet dry. It is It obviously, therefore, consists by weight 

sometimes in small needles, but common- of equal quantities of the two constituents. 

ly pulverulent; very fnable; insipid; in- Its equivalent will eiUier be 2 oxygen 4* 

soluble in water, unless it contain some 2 sulphur » 4 ; or 1 oxygen -I* 1 sulphur 

acid ; and easily decomposed by heat. •» 2. Now the analysis of sulphite of ba^ 

Acid (SuLPHURoi s.) It has already been rytes by Berzelius gives 209.22 base to 

observed, that sulphur burned at a low 86.53 acid ; which hemg reduced, presents 

temperature absorbs less oxygen than it for the prime equivalent of suq)hurous 

does when exposed to grater heat, and is acid, the number 4. Hydrogen and car« 

<ionsequently acidified in a slighter de- bon readily decompose sulphurous acid at 

^ree, so as to form sulphurous acid. This a red heat, and even under it. Bfr. Hig- 

in the ordinary state of the atmosphere is g^ns discovered, that liquid sulphurous 

« gas ; but on reducing its temperature acid dissolves iron, without the evolution 

▼cry low by artificial cold, and exposinj^ of any gas Hie peroxides of lead and 

it to strong compression, it becomes a h- inanganese furnish oxygen to convert it 

quid. To obtain it in the liquid state^ into sulphuric acid, which foims a sol- 

however, for practical purposes, it is re- phate, with the resulting metallic protox- 

ceived into water, by which it is absorbed, ide.* 

As the acid obtained by burning sulphur Sulphurous acid is used in bleaching, 

in this way is commonly mixed with more particularly for silks. It Ukewise dischar- 

or less sulphuric acid, when sulphurous ees vegetable stains, and iron-moulds from 

ilcid is wanted, it is commonly made by ab- finen. 

stracting part of the oxygen from sulphu- In combination with the salifiable basest 
i^c acid by means of some combustible it forms sulphites, which differ from the 
aubstance. Mercury or tin is usuaHy pre- sulphates in their properties The alka- 
Ibrred. For the purposes of manufactures, fine sulphites are more soluble than the 
however, chopped straw or saw-dust may sulphates, the earthy less. They are con- 
be employed. If one part of mercury and verted into sulphates by an addition of 
two of concentrated sulphuric acid be put oxygen, which they acquire even by ex- 
into a glass retort with a long neck, and posure to the air. The sulphite of lime ia 
heat appUed till an effervescence is pro- tiie slowest to undergo this change. A 
duced, the sulphurous acid will arise in the strong heat either expels their acid entire- 
form of gas, and may be collected over ly, or converts them into sulphates. They 
quickffllver, or received into water, which have all a sharp, disagreeable, sulphurous 
at the temperature of 61<> will absorb 33 taste. The best mode of obtadning them 
times its bulk, or nearly an eleventh of its is by receiving the sulphurous acid gas in- 
Weight. to water, holding the base, or its carbo- 

Water thus saturated is intensely add nate, in solution, or diffused in it in fine 

to the taste, and has the smell of sulphur powder. None of them has yet been ap- 

burning slowly. It destroys most vegeta- plied to any use. 

hie colours, but the blues are reddened * Acid (HrvosirLFHiTaors.) In the 85th 

by it preinous to their bein^ discharged, volume of the Annales de Chimie, M. Gay- 

A pleasing instance of its efl^ct on colours Lussac describes permanent crystallizable 

may be exhibited by holding a red rose salts having lime and strontites for their 

over the blue flame of a common match, base, combined with an acid of sulphur, in 

by which the colour will be dischai^ed which the proportion of oxygen is less 

wherever the sulphurous acid comes into than in sulphurous acid; but this acid he 

contact with it, so as to render it beautiful- does not seem to have examined in a se« 

ly variegatedj or entirely white. If it be parate state. Those salts were procured 

then dipped into water, tlie redness after by exposing solutions of the sulphurets of 

a time will be restored. tiie earths to the air, when sulphur and 

• The specific gravity of sulphurous acid carbonate of lime precipitated. When the 

gas, as given by MM. Thenard and Gay- filtered liquid is then evaporated, and cool- 

Lussac, is 2.2553, but by Sir H. Davjr is ed, colourless crystals form. The calca« 

2.2295. and hence 100 cubic inches weigh reous are prismatic needles, and those 

68 g^ins ; but its sp. gr. most probably with strontites are rhomboidal. He called 

should be' estimated at 2.222, and the these new compounds sulphuretted sul- 
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|Aite& Tkose of potash and soda he abo hyposul[iliite of barjtes, by dilute snfpfatu 
fonned, by heating their sulphites with ric aci^ readily dissolTed, and decompoa* 
sulphur ; when, a quantity of sulphurous ed muriate of silver* forming a sweet solu- 
acid was disengsged, and neutral salts tion» from which alcohol separated the 
were formed. H. Gay-Lussac fiuther in- metal in the state of hyposulphite, « Thus 
forms us, that boiline a solution of a suL- the affinity between this acid and base, 
phite with sulphur, determines the forma* uruunated by any double decomponHvn^ ia 
tion of the sulphuretted sulphite, or by* such as to form an exception to all the or- 
posulphite ; snd that iron, zinc, and man- dinary rules of chemical union. '^ This 
ganese, treated with liquid sulphurous acid has a remarkable tendency to form 
acid, yield sulphuretted sulphites; from double salts with the oxides of silver and 
which it follows, that a portion of the sul- alkaline bases. The hyposulphite of si^ 
phurous acid is decomposed by the metal, ver and soda has an intensely sweet taste. 
and that the resuldng oxide combines with When hyposulphite of ammonia is poured 
the other portion of the sulphurous acid on muriate of ttlver, it dissolves it ; and if 
and the liberated sulphur. The hyposul- into the saturated ^ solution, alcohol be 
phites are more permanent than the sul- poured, a white salt is precipitated, which 
phites ; they do not readily pass by the must be forcib^ squeezed between blot- 
action of the ur into the state of sulphate; ting paper and dried in vacuo. It is very 
And though decomposable at a high heat, soluble in water. Its sweetness is unmix- 
^y resist the action of fire longer than cd with any other flavour, and so intense 
the sulphites. They are decomposed ia as to cause pain in the throat. One grain 
solution bv the sulphuric, muriatic, fluo- of the salt communicates a perceptible 
qIc, phosphoric, and arsenic acids; sulphu- sweetness to 32/)00 grains oi water. JS 
xbns acid is evolved, sulphur is precipita^ the alcoholic liquid be evaporated, thin 
tad, and a new salt is formed. Such is the lengthened hexanp^ular plates are some- 
account given of these by M. Qay-Lussac, times formed, which are not altered b^ 
and copied into the second volume of the keeping, and consist of the same prind* 
Traits de Chimie of M. Thenard, publish- pies. 

ed in 1814. The best way of obtaining the alkaline 

No addidonal information was communi- ^hyposulphites ia to pass a current of sul- 

Cated to the world on this subject tiU Jan- P^'f!^^ ^^r'^^ ^ through a l^ct^um, form- 

liary 1819, when an ingenious paper on ©^ by boUing a watery solution of alkid^ 

the hyposulphites appeared in&e Edin- or alkaline earth, along with sulphur. The 

burgh Philo^phicalJournal,followedsoon .^?^*!/^^?« sulphurous acid is converted 

Ij two others in the same periodical work, ^^ ,^% hyposulphite, and pure sulphur, 

fcy Mr. Herschel. "S"*"!^? Ti'^u*"^ sulphite, is precipitate 

"^. , ,. . . 1 . ••> ed, while the hyposulphite remains w 80- 

In order to obtain hyposulphurous acid, jutJon. 

^. Herschel mixed a dUute solution of hy- Mr.Herschcl, from his experiments on 

posulphite of strontites with a shght excess ^^ hyposulphite of lime, has deduced th# 

of dilute sulphuric acid, and after agitauon prime equivalent of hyposulphurous acid» 

Douredthenuxture on Uiree filters. The ^ be 5.925. He found that 100 parts 

first was received into a solution of carbo- crystallized hyposulphite of Ume, wei« 

nate of potash, from which it expefled car- equivalent to 121.77 hyposulphite of leaA 

borne acid gas. ITie second portion be- ^^ yielded of carbonate of lime, by cap. 

ing received succesavely into nitrates of bo„j^te of ammonia, a quantity equivalent 

silver and mercuiy, precipitated the me- ^ 21.75 gr. of lime. Therefore tiie theo- 

tals copiously m the state of sulphurets, ^ of equivalent ratios gives us Uiis rule s 
but produced no effect on solutions of cop- ^g 2175 gr. lime are to its prime equi- 

per, iron, or zinc. The tiur^ being Usted, ^^jent 3.56, so are 121.77 gt. of hypqsul- 

was acid, astringent and bitter. When phite of lead, to »/» prime equivalent. In 

fresh filtered it was clear, but it became numbera 21.75: 3.56 :: 121.77 : 19,93. 

Wiilky on standing, depositing sulphur, and j«rom this number, if we deduct the prime 

colouring sulphurous acid. A moderate ^ ^h^ oxi^e ©f lead — 14^ the remainder 

exposure to air, or a gentle heat, caused 5.93 ^iU be the double prime of hyposul- 

its entire decomposition. phurous acid. Now this number does not 

The habitudes of oxide of silver in union materially d^er from 6. Hence we see 

with this acid are very peculiar. Hyposul- that the hyposulphites, for their neutra^ 

phite of soda being poured on newly pre- condition, require of this feeble acid 3 

eipitated oxide of silver, hypooilphite of |>rime proportions. One prime propor- 

silrer was Ibnned, and caustic soda eFimi- tion of it is obviously made up of 1 prime 

Bated ; the only instance, says Mr. Her- of sulphur «- %-|- 1 oxygen «* 1; and the 

schel, yet known of the direct displace- acid equivalent is « 3. The ciystallized 

ment of a fixed alkali by a metallic oxide^ hyposulphite of lime is composed of 6. acid 

nfiahwmda. On the other hand* hyposul- -f^*^6^o>e + 6.75waUr,heilif. 6 primes 

phurous acid newly disengaged from the <« the last constituent* 
Yql.1. [151 
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ft oogfct to be stated, that when a Sola- the hyposulphuric add in the water, tliift 
6on of a hyposulphite is boiled down to acid bears considerable concentration uH" 
a certain degree of concentratioi^ it be- der th^ receiver of the air-pump. It con* 
gins to be rapi^y decomposed, with the sists of five parts of oxygen to four of sul- 
deposition of sulphur and sulphite of lime. phur. The greater number of the hypo- 
To obtain the smt in crystals, the solution sulphates, both earthy and metallic are so- 
iniiflt be evaporated at a temperature not lubleand crystallize ; those of baiytesand 
exceeding 140^ Fahr. If it be then filter- lime are unalterable in the air. Suberic: 
ed while hot, it will yieM on cooling, large acid and chlorine do not decompose the 
and exceedingly beautiful crystals, which barytic salt The barytic salt in ciystals^ 
assume a great variety of complicated consists of baiytes 9.7 -4- hyposulphurio 
forms. They «re soluble in nearly their acid 9.00 + water 3.25 » 20.95. 
own weight of water at 37^ Fahr. and the The foUowiner table exhibits the com- 
temperature of the solution falls to 31^. position of the different acid compounds 
The specific gravity of their saturated so- of sulphur and oxygen : 
lution at 60^ is 1.300; and when it is Hyposulphurous acid 20 sul* -f- 10 oxygen 
1.114» the liquid contains one-fifth dT its Sulphurous acid 10 -I* ^^ 
weight. The crystals are permanent in Hyposulphuric acid 8 -f ^^ 
the air. Sulphuric acid 2| -|- 10 

Hyposulphites of potash and soda yield Or if we prefer to consider the quantity of 

deliquescent ciystals of a bitter taste, and sulphur m each acid as » 2, the oxygen 

both of them dissolve muriate of sUven combines with it in the following propor» 

The ammoniacal saltis not easily procured tions :-^l $ 2 ; 2.5 ; 3. 

in regular crystals. Its taste is pungent Hyposulphuric acid is distmguisbied by 

and disagreeable. The barj^c hyposul- the following properties : 

phite is insoluble ; the strontitic is soluble !«<, It is decomposed by heat into 8ul» 

and crystallizable. Like the other hypo- phurous and sulphuric acids, 

sulphites it dissolves silver; and wlrile its 2^ It forms soluble salts with baryte%i 

own taste is purely bitter, it produces a strontites, lune, lead, and ulver. * 

sweet compound with muriate of silver, 3<^ The hyposulphates are all soluble, 

which alcohol throws down in a sirupy . 4<A, Th^ yield sulphurous acid when 

form. Hyposulphite of magnesia is a bit- their solutions are mixed with acids, only, 

ter tasted, soluble, crystallizable, and non- tf tlie mixture becomes hot of itself, or be 

deliquescent salt. All the hyposulphites artificially heated. 

burn with a sulphurous flame. The sweet- . 5th, They disengage a great deal of sul« 

ness of liquid hyposulphite <rf soda, com- phurous acid at a high temperature, and 

bined with muriate of silver, surpasses are converted into neutral sulphates, 

honey in intensity, diffusing itself over the Before quitting the acids or sulphur, it 

whole mouth and fauces without any disa- deserves to be mentioned, that Dr. GuUa 

greeable or metallic flavour. A coil of of Paris, has, by means of a chest or case^ 

zinc wire speedily separates the silver in called Boete Fumigatoire, applied the va- 

a metallic state, thus affording a ready pour of burning sulphur, or sulphurous 

analysis of muriate of silver. Muriate of acid gas, mixed with lur, to the surface ctf 

lead is also soluble in the hyposulphite!^ the body, as an air bath, with great advan- 

but less readily. • tage, in many chronic diseases of the skin, 

* Acid (HvposirtrauMc). MM. Gay- the joints, the glands, and the lymphatia 

liussac and Welther have recently an- system.* 

Bounced the discovery of a new acid com- ' Acin (TA«TAaic). The casks in which 
bination of sulphur and oxygen, interme^ tome kinds of wine are kept become in- 
diate between sulphurous and sulphuric crusted with a haurd substance, tinged 
ecids, to which they have given the name with the colouring matter of the wine, 
of hyposulphuric acid- It is obtained by and otherwise impure, which has long 
pasraig a current of sulphurous acid gia been known by the name of atfftU, or tar- 
over the black o»de of manganese. A tar, and distinguished into redand white 
combination takes place ; the excess of according to its colour. This being puri- 
the oxide of manganese is separated by fied by solution, filtration, and crystailiza* 
dissolving the hjrposulphate of nninganese tion, was termed cream or crystals of tartar. 
In water. Caustic barytes precipitates the It was afterwards discovered, that it con* 
manganese, and forms with the new acid nsted of a peculiar acid combined with 
a very soluble salt, which, freed from ex- potash ; and Uie supposition that it was 
cess of barytes by a current of carbonic formed during the fermentation of the 
«cid,ciy8tallizes regularly, like the nitrate wine, was disproved by Boerfaaave, Neu- 
or muriate of barytes. Hyposulpbate of mann, and others, who showed that it cx- 
baiytes being 4hus obtained, sulphurie isted ready formed in the juice of the 
acid is cautiously added to the solution, grape. It has likewise been found in other 
vhichtbrowa down the barytes, and leavea ftuits^ particularly before tiiey are too 
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jipe ; and in the tamarind, 8umac» bldm, iJie tcid prime equivalent ; and it may hfi 

cuduos benedictus, and the Toot» of rest'* made up of 

banow, gennander, and sage. Thesepar o k«^^««« n«i^< aasi 

nrtion of tartaric add fro^ this acidulous l^^^X?^" "" ?*^ 41? 

salt, is the first discovery of Schede that t ^^ " Vnm kqH 

is known. He satunited the superfluous 5 oxygen -5.000 59.70 

mid by addii^ chalk to a solution of the g o^. «qq qq 

Sttpertartrate in boiling water as long as . / i .uu 

any effervescence ensued, and expeued The crystallized acid is a compound of 

the acid from the precipitated tartrate of 8.375 acid + 1.125 water — 9.5 ; or in lOQ 

£me by means of the sulphuric. Or four parts 88.15 acid 4- 1^*^ water, 

parts of tartar may be bcnled in twenty or llie tartrates in their decomposition by 

twenty-four of water, and one part of sul* fire, comport themselves like all the other 

phuric acid added gradually. By contina- T«getable salts, except that those with ex« 

lag the boiling the sulphate of potash will cess of iicid yield the smell of caramel when 

faU down. When the hquor is reduced to heated, ana «Qbrd a certain quantity of 

one-half, it is to be filtered, and if any more the p3rrotartaric iteid. All the soluble neu« 

solphAte be deposited by continuing the tral tartrates form with iMtaric acid, bitar- 

bouin^, the filtering must be repeated, trates of sparing solubility r wlule all the 

When no more is thrown dowi^ the liquor insoluble tartrates may be dissolved in an 

18 to be evaporated to the consistence of a excess of their acid. Hence, by pouring 

simp, and thus crystals of tartaric acid, gradually an excess of acid into baiytes, 

equal to half the weight of the tartar em- strontites and lime-waters, the precipitates 

ployed, win be obtained. formed at first cannot fail to disappear; 

The tartaric acid may be procured in while those obtained by an excess of the 

needly or laminated crystals, by evaporat- same acid, added to concentrated solutions 

ing a solution of it. Its taste is very acid of potash, soda, or ammonia, and the neu- 

and agreeable, so that it may supply the tral tartrates of these bases, as well as cf 

place iji lemon- juice. It is very somble in magnesia and copper, must be permanent, 

water. Burnt m an open fire, it leaves a The first are always flocculent ; the se- 

coaly residuum ; in close vessels it gives cond always crystalline $ that of copper 

cut carbonic add and carburetted hydro- alone, is in a gre^sh-white powder, it 

gen gas. By Stilling nitric acid €ff Ihe likewise foUows,' that the greater number 

aiystals Hiey may be converted into oxalic of acids ought to disturb me solutions qf 

add, and the nkric acid passes to the state the alkaline neutral tartrates, because 

of nitrous. they transform these salts into bitartiates ; 

* To extfact the whole add from tartar, and on the contrary, they ought to effect 

M. Thenard recommends, after saturating the solution of the neutral insoluble taer- 

the redundant acid with chalk, to add am- trates, whiph indeed always happens, un- 

riate of lime to the supernatant neutral less the SQid cannot dissolve vie base of 

t«rtiate,by which means it is completely the tartrate. The order of apparent affi- 

decomposed. The insoluble tartrate of idtied of tartaric acid are; lime, barytes^ 

lime being washed ^th abundance of wa- strontH<^ potaah, soda, ammonia, an^ 

ter, is then to be treated with three-fifths magnesia. 

of its weight of strong sulphuric add, di- The tartrates of potash, soda, and aa-- 
kted previously with five parts of water, monia, are not only susceptible of combin<' 
But Fourcroy's process as improved by ing together, but also with the other tar- 
Vauquelin, seems still better. Tartar is trates, so as to form double or triple salts, 
treated with quicklime and boiling water We may thus earily conceive why the tar- 
in the proportion, by the theory of equi- -trates of potash, soda, and ammonia, do 
valenta^ ot 100 erf* tartar to 30 of dry lime, not disturit) the solutions of iron and man- 
or 40 of the slaked. A caustic mag^ma is ganese ; and on the other hand disturb the 
obtained, which must be evaporated to solutionsofthe salts of barytesyatrohtites, 
dryness, and gently heated. On digestinji^ lime, and lead. In the first case, double 
this in water, a solution of caustic potash is salts are formed, however small a quantity 
obtained, while tartrate of lime remains; of tartrate shall have been employed; in 
from which the acid may be separated by the second, no double salt isformedunless 
the equivalent quantity of dl of vitriol. the tartrate be added in very great ex- 
According to Berzelius, tartaric acid is eess.* 
acompound of 3.807 hydrogen -^ 35.980 The tartrates of lime and barytes are 
carbon 4- 60.213 oxygen «- 100; to which white, pulverulent, and insoluble, 
result he shows that ^M. Gay-Lussacand Tartrate of strontian, formed by the 
Thenard to correspond, when sJlowance double decomposition of muriate of stron- 
\m made for a certain portion of water, tian and tartrate of potash, according to 
wluch they had omitted to estimate. The Vauquelin, is soluble, cry stallizable, and 
•Balyda of tartrate of leadi gives 8.384 for connsts of 52.8$ strontian and 47.12 aqi^ 
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. fliftt of mafpnesia fonnt a felatinous oIp coi^Siiip to this vieir, iirtar emetic would 
^ummj maag. be a compound of Uie tireanutartar acid« 

Tartrate of potash, the tartarixed k(Ui of and protoxide of antimony. Cream of tai> 
the London college, aiid vegetable $aU of tar generally contains from 3 to 5 percent 
aome, formerly caA^ soluble tartar, be»> of tartrate of Hme, which are in a great 
cause much more so than the supertar- measure separated when 3 parts of tartar 
trate, ciystallizes in oblong squares, be- are boiled with 1 of borax for a few mi* 
veUed at the extremities. It has a bitterish imtes in a sufficient quantity of water, 
taste, and ia decomposed by heat, aa its so- The soluble cream of tartar which is ob« 
lution is even by standing some time. It tained by this process is deliquescent ; it 
is used as a mild purgative, dissolves in its own weight of water at 

The supertartrate of potash, already 54.5^, and in half its weight of boiling 
mentioned at the begimning of thia article, water. Its soUition is veiy imperfectly 
is much used as a cooling and gently opeiv decomposed by the sulphuric, nitric, and 
ing medicine, as well as in several cHeini* touriatic acids. 4 parts of tartar and 1 of 
eid and pharmaceutical prep^tions. Dis- boracic acid form a permanent saline com- 
oolved in water, with tb« aaditioo of a lib- pound, very soluble in water. Alum also 
tie sugar, and » ti^ce or two of lemom mcreasesthe solubility of tartar.* 
peel, it fonrts an agreeable cooling ^nnk By saturating the superfluous acid in this 
by tl>^ nameiof in^eriaii and if aa infa- supertartrate with soda, a triple salt isform- 
^onofgreen balm be used instead of wa- ed, which crystallises in large regular 
ter, it makes one of the pleasant^ liquors prisms of eight neariy eq^ual sides, of abitter 
of die kind with which we arte ac^uunted. taste, efflorescent, and soluble in about 
Hized witih an equal weight of mtre, and five parts of water. It consists, according 
projected into a red-hot crucible, it deto- to Yauquelin, of .54 parts tartrate of pot- 
nates, and forms the rohite fy^sg treated ash and 46 tartrate of soda, and was once 
in the same way with halfitswei|^ht of in much repute as a purgative, by the 
nitre, it fonaa the hiack flux g and simply name of Roehelle «aft, or iel de Sdgnette, 
niized with nitre in various proportions, it The tartrate of soda is much less sohi* 
ia called ram flux» It is hkewiie used in ble than this triple salt, and crystalfizesin 
dyeing, in hat-making, in gildii^, and in slender needles or thin plates, 
other sfts. The tartrate of ammonia is k veir soki- 

* The blanching of the crude tartar is ble, bitter salt, and crystalliaes easily. Its 
aided by boiling ita solution with "^ir of solution is spontaneously deconlposable. 
pipe day. Tliis too forms with tartrate of potaahn 

. AccorcUng to the analysis of Berzeliuk, triple sidt, the solution of which yields, by 
It consists of 70.45 acid -f S4.8 potash 4- cooling, fine pyramidal or prismatic el&o- 
4.75 water ■« 100 ; or rescent crystals. Though both the heutial 

2 primes acid, -16.75 70.30 f^s that compose it are bitter, this ia not. 
t i"^""^" r^Voaii KQK OA o « ^"* *»*» * coohng taste. 
1 Sr^il V\%K aX< Acid (TrsocTors). What has been tfitts 

* water, ^ i.i^o ^<J called appears to be an oxide of TuirosTSir. 

o«3 Qoc inn An * Acid (TuwesTic) has been found only 

^J.»J5 xuo.uu in two minerals; one of which formerly 
60 parts of water dissolve 4 of bitartrate called tungsten, is a tungstateoflime, and 
fit a boiling heat ; and only 1 at 60^ Fabr. is very rare ; the other more common, is 
It is quite insoluble in alcohol. It becomes composed of tungstic acid, oxide of iron, 
very soluble in water, bv addiiig to it one- and a little oxide of manganese. The acid 
fifth of its height of borax ; or even by is separated from the latter in the follow- 
the addition of boracic acid. It appears by ing way. The wolfram cleared from its si- 
Berzelius, that neutral tartrate of potafih, liceous ^anffite, and pulverized, is heated 
dried in the sun, differs from the bitar- in a matrass with five or six times its weight 
trate, in containing no water of ciystalli- of muriatic acid, for half an hour. The ox- 
2ation. He states it to be a compound .of ides of iron and mang^anese being thus dls- 
58.69 acid 4- 41.31 potash -* 100 ; which solved, we obtain the tungstic acid under 
afibrd 155.7 tartrate of lead. Now, 8.375 : the form of a yellow powder. After wash- 
5.95 : : 58.5 : 41.5 ; which are the equivsr ing it repeatedly Inrith water, it is then di- 
lent proportions. gested m an excess of liquid ammoi^a. 

On considering the great solvent pro- heated, which dissolves it completely, 
perty of cream ot^tartar, and that it is even The liquor is filtered and evaporated to 
capable of dissolving various oxides, which dryness in a capsule. The dry residue be- 
are insoluble in tartaric acid, as the pro- ing ignited, the ammonia nies off, and 
toxide of antimony, M. Gay-Lussac bias pure tungstic acid remains. If the whole 
recommended it as a useful agent in che- of the wolfrsun has not been decomposed 
mical analysis. He thinks that in many in this operation, it must be subjected'to 
'Casea it acts the part of a single acid. At:- the munatic acid afuq. 
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It is tasteless, and does not sflfect vege- fonn octahedrons ; with oxide of lead aa^ 

labJe colours. The tungstates t{ the alka- ancrystallizable salt, not deliquescent^ 

ha and magnesia are soluble and ctystalfr and resembling a gam ; with bfauxk oxide 

sable, the other eardiy ones vxe insoluble^ of mercury, a veiy soluble salt, which 

ka well as those of &e metallic oxides. ciystalUzes in needles.* 

.The acid is composed of 100 parts metal« Acini fiasub. Capable of being^ con- 

hc tungsten, and 25 or 26*4 oxygen.* rerted into an acid by an acidiiyng prin- 

Acid (Uaic). The same with Lithic ciple. (S'ee Acin). Substances posses- 

AciD ; which see. sing this property are called radical*, ot 

. Acid (Zookic). In the liquid procured nc&Jiable bases. 

by distillation from animal substance^ Agidulb. A term appliedby the Frencli 
which had been supposed to contain only chemists to those salts. In wmch the base 
carbonate of ammonia and an oil, Berthol* is combined with such an excess of acid* 
let imagined he had discovered a peculnr that tiiey manifestly exhibit acid propep- 
acid, to which he gave the name of zoonio. ties ; such as the supertartrate of potash. 
Thenard, however, has demonstrated that * AcoiriTA. A poisonous vegetable 
it is 'merely acetic acid combined with an principle, probably alkaline, recently ex- 
animal matter. tracted from the Aconihim napeUus, or 
*AciD (ZuMic). An acid called by M. Wolfsbane, by M. Binndes. The details 
Braconnot,Nanceic, in honour of the town of the analysis have not reached th& 
4}t Nancy, where he lives. He discovered country.* 

it in many acescent vegetable substances »; * AcTiimuTX. StraM^em of Werner, 
in sour rice; in putrefied juice of beet- Ampfdboie Actinate hexa^dre »^of Rauy. 
root; in sour decoction of carrots, peas. There are three varieties of thisnnifn^: 
&c. He imagines that this acid is genera- the er^staiUzed, the asbesimu, and the 
ted at the same time as vinegar in organic g-lctsstf, 

snbstifnces, when they become sou^. It 1st, Crystallized acdnolite. Colour le^ 

is without colour, does not ciystallize, 'and green, and green of darker shades. It 

has a very acid taste Crystallizes in long oblique hexahedral 

He concentrates the soured juiee of prisms with irregular terminations. Ciys- 

the beet-root till it become almost solid, tals frequently striated lengthwise, some- 

dig^ests it with alcohol, and evaporates times a^icular. Its lustre is shining. It 

the alcoholic solution to the consistence is translucent. Occasional^ it is fbund in 

of sirup. He dihites this with water, silky fibres. Its sp. gr. vanes from 3.0 to 

and throws into it earbonate of zinc ttU it 3.3. Fracture tisually radiated ; sometimes 

be saturated. He passes the liquid throiq^ it is foliated with an indistinct twafoU 

afiher, and evaporates till a pellicle ap- deava^^e. It scratches g&ss. 

pear. The combination of the new acid 2<^AsbestOttaactinolite. Colours green* 

with oxide of zinc crystallizes. After a veiging on p«y and brown, and smalt- 

second ciystalliiation, he dissolves it in blue. KEassive and in elastic capillary 

water, pours in an excess of water of crystals, which are grouped in wedge- 

barytes, decomposes by sulphuric acid the shaped, radiated or promiscuous masses. 

birytic salt formed, separates thedeposite Internal lustre pearly. Melts before the 

by a filter, and obtains, by evaporation, blow-pipe into a dai^ glass. Fracture 

the new acid, pure. intermediate between fibrous and nar- 

It forms with alumina a salt resembliitg row mdiated. Fragments wedge-shaped. 

|;um, and with magnesia one unalterable Opaque. Soft. Tough but sectile. Sp. 

m the air, in little granular crystals, gr. 2.7 to 2.9. 

soluble in 25 parts of water at 66** Fahr ; 3d, Glassy actin^lite. Colours, mount^n 
with potash and soda it forms uncrystsfl- green, and emerald green. In thin six 
lizable salts, deUquescent and soluble In sided needle-form crystals. Has cross 
alcohol; with lime and strontites, soluble rents. Sp. gr. firom 3.0 to 3.2. The 
granular salts ; with barytes, an uncrystal- composition of aetinolite is very difierently 
fizable nondeliquescent salt having the stated bj^ different analysts. Laugier's 
aspect of gum; with white oxide of results With glassy actinolite are the fol- 
matiganese, a salt which crystallizes in lowing, and they approximate to those 
tetrtdiedral prisms, soluble in 12 parts 6f of Vauquelin on asbestous actinolite ; 
water at 60^ ; with o^de of zinc, a salt silica 50, lime 9.75, nn^neda 19.25, oxide 
crystallizing in square prisms, terminated of iron 1 1, alumina 0.75, oxide of maganese 
by summits obliquely truncated,) soluble 0.5, oxide of chrondum 3, potaui 0.5, 
IB 50 parts of water at 66^ ; with iron, a moisture 5, loss 0.25. 28;2 of alumina 
salt crystalfizii^ in slender four-sided and 3.84 oftungstic acid were fi)nndfai 
needles, of sparing solubility and not 100 parts of asbestous actinolite from 
changing in the air; with red oxide of Cornwall, analyzed bjr Dr. Thomson, 
iron, a white noncrystdUzing salt; with Actinolite is found cbiefljr in primitive 
oxide of tim a salt crystallizing in wedge* di0trictfl>» With ft XEiagnesian basis. U 
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aecbfiipanies talc, and some nicaceoua with twice its weight of caldned boittx^ 
Tocks. Its principal localities are Ziller- and the ghiss was dissolved by boilings in 
thai, inthe Tyrol; Mont St. Gothaid; near muriatic acid about twelve hoon. The 
Saltzburg, in Saxony ; in Norway and in precipitates from this solution beinfif ex- 
Piedmont. In Great Britain, it is found amined, a specimen from China wasfound 
in Cornwall and Wales ; and in Glen Elg, to g^ve from 100 parts, 86.50 of aluxmna* 
the isles of I^ewis and Sk^. It is never 5.25 of silex, 6.50 of iron: one from Ava» 
found in secondary mountams.* alumina ST, satex 6.5, iron 4.5 : one from 

Adaxaitt. See Diixovn. Malabar, alumina 86.5, silex 7, iron 4 : one 

Adamaittinx Sfab. This stone, which from the Camatic, alumina 91, silex 5, iron 

comes to us from the peninsula of Hither 1.5. 

India, and also ttom China, has not en^ The Bev. Mr. W. Greffor analysed a 

gaged the attention of the chemical world specimen from Thibet, in the collection of 

till within a few years past. It is remark- Mr. Rashleigh, which gave him alumina 

able for its extreme hardness, which ap- 81.75, silex 12.125, oxide of titanium 4^ 

preaches to that of the diamond, and by water 0.937, but no iron, 

virtue of which proper^ it is used fw This stone has been said to have been 

polishing gems. found in different parts of Europe, and 

Two vaneties of tins stone are known near Philadelphia in America; but most, 

in Europe. The first oomes from China, if not all of the specimens have proved not 

It is ciystiJlized, in six-sided prisms, with- to be the adamantine spar. Lately, how* 

out p3rramids, the leng^ of which varies ever. Prof. Pini has discovered a stone in 

ftoin^half an inch to an inch, and their Italy, the characters of which, as given by 

thidniess is about three quarters of an him, agree with those of the adamantine 

inch. Its colour is gray of dmerent shades, spar. SeeCoavvnim. 

The larger pieces are opaque ; but thin Abhxsiov. See Cohxsxov. 

pieces and the edges of the prisms are * Abhbsivs Slatb. See Slats.* 

transparent Its fracture is brilliant, and Adifocxbk. The attention of chemists 

its texture spathose; which causes its has been much excited by the spontaneous 

surface to appear lightly striated. Its conversion of animal matter into a sub- 

ciystals are covered with a veiy fine and stance conndenbly resembling spermace- 

strongly adherent crust of plates ofsilveiy ti. The fact has long been well knowi^ 

mica, mixed with particles of red feldspar, and is said to have been mentioned in the 

A yellow supeificial covering of sulphate works of Lord Bacon, though I have not 

of iron was observed upon one speci- seen the passage. On the occasion of the 

men. removal of a very great number of human 

This stone is so hard that it not only bodies from the ancient burjring-place des 

. tuts glass as easily as a diamond, but like- Innocens at Paris, facts of this nature were 

wise marks rock crystal and several other observed in the most striking manner. 

hard stones. Its specific gravity is 3.710. Fouxcroy may be called the sdentific dis« 

Small crystalline grains of maffnetical coverer of thu peculiar matter, as well as 

ferruginous calx are occasionally found in tiie saponaceous ammoniacal substance 

the adamantine spar of China, which may contained in bodies abandoned to sponta- 

be separated by the magnet when the neous destruction in large masses. This 

stone IS pulverized. chemist read a memoir on the subject in 

The second variety, which comes from the year 1789 to the Royal Academy of 

India, is called Corundum by the inhabi- Sciences, from which 1 shall abstract die 

tants of Bombay. It differs from the for- general contents. 

mer by a white colour, a texture more evi- At the time of clearing the before men- 

dently spathose, and lastiy, because the tioned butying-place, certain philosophers 

grains or magnetical iron are smaller than were speaallv charged to direct the pre- 

in the former specimens, and are not in- cautions requiute for securing the health 

terspersed through its substance, but only of the workmen. A new and singular ob- 

at its surface. ject of research presented itself, which 

From its hardness it is extremely diifi- had been necessarily unknown to prece- 
cult to analy/e. M. Chenevix, by repeat- ding chemists. It was impossible to forc- 
edly heating it red hot, and then plunging tell what might be the contents of a soil 
it into cold water, caused it to appear fis- overloaded for succesnve ages with bodies 
sured in evety direction. He then put it reagnedtothe putrefactive process. This 
into a steel mortar, about three quarters spot differed from common biirjdn^- 
of an inch in diameter, and three inches g^unds, where each individual object is 
deep, to which a steel pestle was closely surrounded by a portion of the soil. It 
fitted. A few blows on the pestle caused was the burying-g^und of a large district^ 
It to crumble, and the fragments were then wherein successive generations of the in- 
easily reduced to an impalpable powder habitants had been deposited for upwards 
by an agate pestie and mortar. Tbispow- of three centuries. It could not be fore- 
4er was fused in a crucible of platinum seoa that the entire decompoation might 
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lie retarded for more than for^ y€b«$ sttong^oomprefnoii. The fincn which had 
neither was there any reason to suspect covered them was slightly adherent to the 
tbstany remarkable difference would arise bodies ; and, with the foim of the differ- 
fiom the sin^^ularity of situation. ent regions, exhibited, on removing the 
The remains of the human bodies im- linen, nothing but irregular masses of a 
mersed in this mass of putrescence were soft ductile matter of a gray white colour, 
found in three different states, accon^ng These masses environed the bones on all 
to the time tiiey had been buried, the sides^ which had no solidity, but broke by 
place they occupied^ and their relative any sudden pressure. The appearance of 
situations with reg^srd to each other. The this matter, its obvious composition and 
most ancient were simply portions ci its softness, resembled common white 
bones, irregularlv dispersed in the soil, cheese; and the resemblance was more 
which had been frequently disturbed. A striking from the print which the threads 
second state, in certain bodies which had of the linen had made upon its sur&ce, 
slways been insulated, exhibited the skin, This white substance yielded to the touch, 
the muscles, tendons, and aponeuroses, and became soft when rubbed fbr a time 
dry^ brittle, hard, more or less pay, and between the fingers, 
similar to what are called mummies mcer- Ifo very offensive smell was emitted 
ttb caverns where this change has been from these bodies. The novehy and sin- 
observed, as in the catacombs at Rome, gularity of the spectacle, and the example 
and the vault of the Cordeliers at Tou- of the grave-diggers, dispelled every idea 
louse. either of disgust or apprehension. These 
The third and most singular state of men asserted that they never found this 
these soft paits was observed in the bodies inatter, by them called jt«* (fiit), in bo- 
which filled the common graves or repo- dies interred alone ; but that the accumu- 
sttories. By this appellation are under- lated bodies of the common graves only- 
stood cavities of tlnrty feet in depth and were subject to this change. On a very 
twenty on each side, which were dug in attentive examination of a number of ba> 
the buiying-ground of the Innocents, and dies passed to this state, M. Fourcroy re- 
were appropriated to contain tiie bodies marked, that the conversion appeared ia 
of the poor; whioh were placed in veiy different stages of advancement so tha^ 
close rows, each in its proper wooden in various bodies, the fibrous texture and 
bier. The necesnty for disposing a great colour, more or less red, were discernible 
Bomber obliged the men charged with this within the fatty matter; that the masses 
employment to arrange them so near each covering the bones were entirely of the 
ether, that these cavities might be oonsi- ssme nature, offenng indistinctiy in all the 
dered when fiUed as an entire mass of hu- regions a gray substance, for the most part 
man bodies, separated only by two planks floit and ductile, sometimes dry, always 
•f about half an indi tluck. Each cavi^ easy to be sejiarated in porous fri^ents; 
contained between one thousand and fi& penetoated with cavities, and no longer 
teen hundred. When one common grave exhibiting any traces of membranes, mus- 
•f this msgnitude was filled, a covering of des, tendons, vessels, or nerves. On the 
about one loot deep ofearth was laid upon first inspection of these white masses, it 
k, and another excavation of the same sort might have been concluded that they were 
waamadeat some distance. Each grave simply the cellular tissue, the compart- 
femsined open about three years, which mentsand vesicles of which they veiy well 
was the time required to fill it. Accoid* represented. 

big to the urgency of dijcumstances, the By examining this substsnce in the dif- 
graves were again made on the same spot ferent regions of the body, it was found 
after an interval of time not less thsn ftf* Ihat the skin is particularly disposed to this 
teen years, nor more than thirty. Expe- remarkable alteration. It was afterwards 
llence had taught the workmen, that tnis perceived that the ligaments and tendona 
time was not sufficient for the entue de* no longer existed, or at least had lost theis 
atiuction of the bodies, and had shown tenacity : so that the bones were entirely 
them the progressive changes which form unsupported, and left to the action of their 
the object cttMr. Fourcroy's memoir. own weight. Whence their relative places 
The first of these large graves opened were preserved in a certain degree by 
in the presence of this chemist, had been mere juxtaposition ; the least effort being 
closed for fifteen years. Hie coffins were sufficient to separate them. The grave- 
in good preservation, but a little settled, diggpers aviuled themselves of this circum- 
and the wood (I suppose deal) had a yel- stance in the removal of the bodies. For 
low^ tinge. When the covers of several they rolled them up from head to feet, 
were taken off, the bodies were observed and by that means separated from each, 
at the bottom, leaving a considerable dis- ether the extremities of the bones, which 
tsnce betweentiieir surfiwe and tiie oove^ had formeriy been articulated. In all these 
iM fli^tcBAd » if they bad AtfTcNd a bodisswfaicliwece dianssd into the &t(y 
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natter* the tbdonmutl canty bad disap- mouth ^organized exhibited neHher 
]ieared. The tegaments and maacles of tongue nor paUte ; and the jaws, lozated 
this region being converted into the white and more or less displaced, were environ- 
inatter, like the other soft parts, had sub- ed with irregular layers of the white mat- 
sided upon the vertebral columnt and were ter« Some pieces of the iiame matter usu- 
8o flattened .as to leave no place for the ally occupied the place of the parts situ* 
\isceTa, and accordingly there was scarce- ated in the mouth i the cartilages of the 
ly ever any trace observed in the almost nose participated in the general alteration 
obliterated cavity. This observation was of the skin; the orbits instead of eyes con- 
for a long time matter of astonishment to tuned white masses ; the ears were equal* 
the investigators. In vain did they seek ly disorganized; and the hairy scalp, hav- 
in the greater number of bodies the place ing undergone a similar alteration to that 
and substance of the stomach, the mtes- of the other organs^ still retained the hair, 
tines, the bladder, and even the Uver, the II. Fourcroy remarks incidentally, that the 
spleen, the kidneys, and the matrix in fe- 1^ appears to resist every alteration much 
xnales. All these viscera were confound- longer than any other part of the body. 
edtog^ther,>andfortberoost part notra- The cranium constantly contained the 
f:es of them were left. Sometimes only brain contracted in bulk ; blackish at the 
certain irregular masses were found, of the auxface, and absolutely changed like the 
same nature as the white matter, of differ* qther organs. In a great number of sub* 
ent bulks, from that of a nut to two or jecta wplch were examined, this viseus 
tluree inches in diameter^ in the regions of was never found wanting, and it was al« 
the liver or of the spleen. ways in the above-mentioned state i which 

The thorax Ukewise offered an assem- provea that the substance of the brain is 

blage of fisicts no less singular and interest, gxeat^ disposed to be converted into the 

ing. The external part of tliis cavity was tat matter. 

flattened and compressed like the rest of Such was the state of tUe bodiea found 
the organs ; the ribs, spontaneously lax- in the burial-ground, des ^iliocens. Ita 
ated in their articulations with the ver* modifications were also various* itscon« 
tebcae, were settled upon the dorsal co- aistence in bodies lately changed, that im 
lumn ; their arched part left only a small to say, from three to nve years, was soft 
space on each side between theni and the and very ductile ; containin|^ a great quan* 
vertebrz. The pleura, the mediastinum, tity of water. In other subjects converted 
the large vessels, the aspera arteria, and into this matter for a long time, such a» 
even the lungs and the heart, were na those which occupied the cavities which, 
longer distinguishable ; but for the most had been dosed thirty or forty years, this 
part had entirely disappeared, and in their matter is drier, more brittle, smd in den* 
place nothing was seen but some parcels ser flakes. In several which were deposit- 
of the fat^' substance. In this case, the ed in dry earth, various portions en the 
matter which was the product of decom- fatty matter had become semi-transparent, 
position of the viscera, charged with blood The aspect, the granulated texture, andb 
and various humours, differs from that of brittleness of this dried matter, bore ft 
the surface of the body, and the long considerable resemblance to wax. 
bones, in the red or brown colour pos- The period of the formation of this sub- 
sessed by the former. Sometimes the ob- stance had likewise an influence on its 
servers found in the thorax a mass irregu- properties. In general, all that which bad 
larly rounded, of the same nature as the oeen formed for a long time was white, 
latter, which appeared to them to have uniform, and contained no foreign sub- 
arisen from the fat and fibrous substance stance, or fibrous remains ; such, in par- 
ofthe heart They supposed that this ticular, was that afforded by the skin of 
mass, not constantly found in all the sub- the extremities. On the contrary, in bo- 
jects, owed its existence to a superabun- dies recently change^ the fiitty matter 
dance of fat in this viscus. where it was was neither so uniform nor so pure as in 
found. ^ For the ^neral observation pre* the former ; but it was still found to con- 
sented itself, that m similar circumstances^ tain portions of muscles, tendons, and liga-* 
thefat parts undergo this conversion more ments^ the texture of which, though al- 
evidently than the others, and afford a leady altered and changed in its colour, 
larger quantity of the white matter. was sdll distinguishable. Accordingly, as 

The external region in females exhibit- the converrion was more or less advan- 
cd the glandular and adipose mass of the ced, these fibrous remains were more or 
breasts converted into the fatty matter less penetrated with the fatty matter, in- 
very white and very homogeneous. terposed as it were between the interati- 

The head was, as has Hlready been re- ces of the fibres. This observation showa^ 

marked, environed with the fatty matter ; that it is not merely the fat which is thus 

the face was no longer distinguishable in dianged, as was natural enough to think 

the greatest number of subjecto ; the at first sight. Other ftcts jcon&pa this, as- 
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xertion. The sldn, as has been remaiked, thfee yens are reqmred to convert a bod^ 

becomes easily converted into very pure into this fatty substance. But Dr. Gibbes 

wbite matter, as does likewise the brain, of Oxford found, that lean beef secured ia 

Beither of which has been considered by a running stream was converted into this 

anatomists to be fat. It is true, neverthe- fatty matter at the end of a month. He 

leas, that the unctuous parts, and bodies judges from facts, that running water ia 

tharged with lat, appear more easily and most favourable to this process. He took 

speedily to pass to the state under con* three lean pieces of mutton, and poured 

nderation. This was seen in the marrow, on each a quantity of the tlu«e common 

which occupied the cavities of the longer mineral acids. At the end of three dayi^ 

bones. And again, it is not to be supposed, each was much changed : that in the ni- 

but that the greater part of these bodies trie acid was veiy soft, and converted in* 

bad been emaciated by the illness which to the fatty matter ; that in the muriatie 

terminated their lives ; notwithstanding acid was not in that time so much altered; 

which, they were all absolutely turned in- the sulphuric acid had turned the other 

lo this fatty substance. black. M. Lavoisier thinks that this pro* 

An experiment made by M. Poulletier cess may hereafter prove of great use in 
de la Salle, and Fourcroy likewise evinced socielY. It is not easy to point out what 
that a conversion does not take place in animal substance, or what situation, might 
the fat alone. If. Poulletier had suspended be the best adapted for an undertaidng of 
in his laboratory a small piece of the hu- this kind. M. L, points out fecal matters ; 
nian liver, to observe what would ari^e to but 1 have not heard of any conversion 
it by the contact of the air. It partly pu- having taken place in these aninudre'- 
trefied, without, however, emitting any mains, similar to that of the foregoing. 
Tery noisome smeU. Larvae of the dermes- The result of M. Fourcroy's inquiries 
tes and bruchus attacked and penetrated into the ordinary changes of bodies recent^ 
it in various directions ; at last it became ly deposited in the earth, was not very ex- 
dry, and after more than ten years' sus- tensive. The grave>diggers informed hinv 
Sension, it was converted into a white fria- that these bodies interred do not percep* 
le substance resembling dried agaric, tibly change colour for the first seven or 
which might have been taken for an earthy eight days ; that the putrid process disen* 
substance. In this state it had no percep- gages elastic fluid, which inflates the ab- 
lible smell. M. Poulletier was desirous of domen, and at length bursts it; that this 
Icnowing the state of this animal matter, event instantly causes vertigo, faintness^ 
snd- experiment soon convinced him and and nausea in such persons as unfortu- 
M. F. that it was very far from being in nately are within a certain distance of the 
the state of an earth. It melted by heat, scene where it takes place ; but that when 
and exhaled in the form of vapour, which the object of its action is nearer, a sudden 
had the smell of a very fetid fat ; spirit of privation of sense, and frequentiy deatii» 
vine separated a concrescible oil, which is the consequence. I'hese men are taught 
sppeared to possess all the properties of by experience, that no immediate danger 
^ermaceti. Each of the three alkalis con- is to be feared from tiie disgusting busi* 
▼erted it into soap, and in a word it ex- ness they are engaged in, excepting at 
^bited all the properties of the fatty mat- this period, which they regard with the 
ter of the burial-ground of the Innocents utmost terror. They resisted every in- 
exposed for several months to the air. ducement and persuasion which these 
Here then was a glandular organ, which philosophers made use of, to prevail on 
in the midst of the atmosphere had under- them to assist their researches into the na- 
^one a change similar to that of the bodies ture of this active and pernicious vapour, 
m the burying-place ; and this fact sufii- M. Fourcroy takes occasion from these 
ciently shows, that an animal substance facts, as well as from the pallid and un- 
which is very far from being of the nature wholesome appearance of the grave-dig^ 
<tf g^ase, may be totally converted into gers, to reprobate burials in great towns 
this &tty substance. or their vicinity. 

Among the modifications of this remark- Such bodies as are interred alone^ in 
able substance in the burying-ground be- the. midst of a great quantity of humid 
lore mentioned, it was observed that the earth, are totally destroyed by passing^ 
dry, friable, and brittle matter, was most through the successive degrees of the or- 
commonly found near the surface of the dinary putrefaction ; and this destruction 
earth, and the soft ductile matter at a is more speedy, the warmer the tempera- 
greater deptii. M. Fourcroy remarks, that ture. But if these insulated bodies be dry 
this dry matter did not differ from the and emaciated; if the place of deposition 
other merely in containing less water, but be likewise dry, and the locality and other 
likewise by the volatilization of one of its circumstances such, that the earth, so far 
principles. from receiving moisture from the atmos- 

J'he grave^ggers assert, that near phere, becomes still more effectuaUy 
Vol. I. [16] 
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f torched by tihe iolar nys ;— <Jie animAl of a gtnile beat, dissolved the fttty nat* 
juices are volatilized and absorbed, the ter, and the solution became perfectly 
aoUda contract and harden, and a peculiar clear and transparent at the boiling tern- 
species of nittmmy is produced. But eve- perature of the mixture, which was 185^ 
ly circumstance is very different in the F. 6. Sulphuric acid, of the specific gra- 
common buiying-grounds. ^ Heaped toge- vit;^ of 2.0, was poured upon six times its 
ther almost in contact, the influence of ex- weight of the fatty matter, and mixed by 
temal bodies aifects them scarcely at all, agitation. Heat was produced, and a gas 
and they become abandoned to a peculiar or effluvium of the most insupportable 
disorganization, which destroys their tex- putrescence was emitted, which mfected 
ture, and produces the new and most per- the air of an extensive hiboratoiy for se- 
manent state of combination here describ- veraldays. M. Fourcroy says, that the 
ed. From various observations which I do smell cannot be described, but that it is 
not here extract, it was found, that this one of the most horrid and repulsive that 
fiitty matter was capable of enduring in can be imagined. It did not, however^ 
these burying'^laGes for thirty or forty produce any indisposition either in him- 
years, and is at length corroded and car- self or his assistants. By dilution with wa- 
lied off by the aqueous putrid humidity ter, and the ordinary processes of evapo^ 
which there abounds. ration and cooling, properly repeated, the 

Among other interesting^ facts afforded sulphates of ammonia, and of lime were 

by the ^emical examination of this sub- obtained. A substance was separated from 

stance, are the following from experi- the liquor, which appeared to oe the waxy 

ments by M. Fourcroy. matter, somewhat altered by the action oi 

1. This substance is fused at a less de- the acid. 7. The nitrous and muriatic 

gree of heat than that of boiling water, acids were also applied, and afforded phe- 

jand may be purified by pressure through nomena worthy of remark, but which for 

ft cloth, whicn <tisengages a portion of fi- the sake of conciseness are here omitted, 

brous and bony matter. 2. The process 8. Alcohol does not act on this matter at 

of destructive distillation by a very gradu- the ordinal^ temperature of the air But 

ated heat was begun, but not completed by boiling it dissolves one-third of its own 

on account of its tediousness, and the lit- weight, which is almost totally separable 

tie promise of advantage it afforded. The by cooling as low as 55^. The alcohol, tdf- 

products which came over were water ter this process, affords by evaporation a 

charged with volatile alkali, a fat oil, con> portion of that waxy matter which is se* 

erete volatile alkali, and no elastic fluid parable by acids, and is therefore the only 

during the time the operation was contin- portion soluble in cold alcohol. The quan- 

ued. 3. Fragments ofthe fatty matter ex- tity of fatty matter operated on, was 4 

posed to the air during the hot and dry ounces, or 2304 grains, of which the boil- 

aummer of 1786 became dry, brittle, and ing spirit took up the whole except 2S 

almost pulverulent at the surface. On a gruns, which proved to be a mixture of 

careful examination, certain portions were 20 |^ns of ammoniacal soap, and 6 or 8 

observed to be semi-transparent, and more grains of the phosphates of soda and of 

brittle than the rest. These possessed all fime. From this experiment, which was 

Uie apparent properties of wax, and did three times repeated with similar results^ 

not aflbrd volatile alkah by distillation, it appears that alcohol is well suited to af- 

4. With water this fatty matter exhibited fordananalysisofthefatty matter. It does 

all the appearances of soap, and afforded not dissolve the neutral salts ; when cold 

a strong lather. The dried substance did it dissolves that portion of concrete animal 

not form the saponaceous combination oil from which the volatile alkaU had flown 

with the same facility or perfection as that off, and when heated it dissolves the 

which was recent. About two-thirds of whole of the truly saponaceous matter, 

tiiis dried matter separated from the water which is afterwards completely separated 

by cooling, and proved to be the semi- by cooling. And accordingly it was founds 

transparent substance resembling wax. that a thin plate ofthe fatty matter, whicb 

This was taken from the surface of the had lost nearly the whole of its volatile al> 

soapy liquor, which bein^ then passed kali, by exposure to the air for three yean^ 

through the filter, left a white soft shininj^ was almost totally dissolved by Uie cold al- 

matter, which was fusible and combusti- cohol. 

ble. 5. Attempts were made to ascertain The concrete oily or waxy substance 

the quantity of volatile alkali in this sub- obtained in these experiments constitutes 

stance by the application of lime, and of the leading object of research, as being 

thefixedalkalis, but without success: for the peculiar substance with which the 

it was difficult to collect and appreciate other well known matters are combined, 

the first portions which escaped, and like- It separates spontaneously by the action of 

wise to disengage the last portions. The the air, as well as by that of acids. These 

causUc volatile alkali, with the assistance last separate it in a state of greater puti^ 
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^len^i^osed the acid may be to €^e- tfie rest wffl remain fixed Ir the fkUynatk 

rate in the way of combustion. It is requi- ter. The residue of the animal matters 
site, therefore, for this purpose, that the deprived of a great part of their carbon^ 
fatty matter should be previously diffused of their oxygen, and the whole of their 
in 12 times its weight of hot water; and azote, will consist of a much greater pro* 
the muriatic or acetous acid is preferable portion of hydrogen, together with car« 
to the sulphuric or the nitrous. The co- bon and a minute quantity of oxygen. 
Jour of the waxy matter ia grayish ; and This, according to the theory of M^ Four* 
though exposure to the air, and also the croy, constitutes the waxy matter, or adi- 
aotion of the oxygenated muriatic acid did pocere, which in combination with ammo- 
produoe an apparent whiteness, it never- nia forms the animal soap, into which the 
theless disappeared by subsequent fusion* dead bodies are thus converted.^ 
No method was discovered by which it Muscular fibre, macerated in dilute nitria 
eould be permanently bleached. add, and afterwards well washed in warm 

The nature (^tlus wax or fat is differ- water, affords pure adipocere, of a light 
ent from that of any other known substance yellow colour, nearly of the consistence of 
of the like kind. When slowly cooled af- tsJlow, of a homogeneous texture, and of 
ter fusion, its texture appears crystalline course fi^e from ammonia. This is the 
orshivery, like spermaceti ; but a speedy mode in which it is now commonly pro- 
eooling gives it a semi-transparency re« cured fi>r chemical experiment, 
sembling wax. Upon the whole, never- Ambergris appears to contain adipocere 
theless, it seems to approach more nearly in large quantity, rather more than half of 
to the former than to the latter of these it bein^<^ this substance* 
bodies* It has less smell than spermaceti^ * This curious substance has been more 
and melts at 127^ F.; Dr. Bostook says recently examined by Chevreul. He found 
92^. Spermaceti requires 6^ more of heat it composed of a small quantity of ammo- 
to fuse it, (according to Dr. Bostock 20^). nia, potash, and lime, umted to much mar* 
The spermaceti did not so speedily be- garine, and to a veiy little of another fatt^ 
oome brittle by cooling as the adipocere* matter different from that. Weak mun- 
One oanee of alcohol of the strength be- ode acid seizes the three alkaUne bases, 
tween 39 and 40 degrees of Baume^s areo- On treating the residue with a solution of 
meter, dissolved when boiling hot 12 gros potash, the margarine is precipitated in the 
of this substance, but the same quantity in form of a pearly substance, while the oth«p 
like circumstances dissolved only 30 or 36 fat remains dissolved. Fourcroy bemg of 
smuns of spermaceti. The separation of opinion that the fatty matter of animal car- 
Siese mattera was also remarkably differ- cases, the substance of biliary calculi, and 
ent^ the spermaceti being more speedily spermaceti, were nearly identical, gave 
deposited, and in a much more regul» them the same name of adipocere ; but it 
andeiTstaUine form. Ammonia dissolves appears from the reseairches of M. Chc- 
with singular facility, and even in the cold, vreul that these substances are veiy dif« 
this concrete oU separated from the fatty ferent from each other, 
nstter; and by heat it forms a transparent In the Philosophical Transactions wiT 
solution, which is a true soap. But no ex- 1813 there is a very interesting paper oa 
cess of ammonia can produce such an ef- the above subject by Sir E. Home and Mr. 
feet with spermaceti. Brande.* He adduces many curious facta 

M. Fourcroy concludes his memoir with to prove that adipocere is formed by an 
some specuktions on the change to which incipient and incomplete putrefaction 
animal substances in peculiar cbcum- Mary Howard, aged 44^ died on the 12th 
stances are subject. In the modem che- May 1790, and was buried in a grave ten 
mistry, soft animal matters are considered feet deep at the east end of Shoreditch 
•s a composition ofthe oxides of hydrogen church-yard, ten feet to the east oftiie 
and carbonated azote, more complicated great common sewer, winch runs from 
than those of vegetable matters, and north to south, and has always a cuirent of 
therefore more incessanUy tending to al- water in it, the usual level of which is eight 
teration. If then the carbon be conceived feet below tiie level of the ground, and 
to unite witii tiie oxygen, eitiier of tiie two feet above the level of the coffins m 
water which is present, or of tiie otiier the graves. In August 1811 tiie body was 
aoiflial matters, and thus escape in large taken up, with some others buned near i^ 
avaittities in the form of carbonic acid for the purpose of budding a vaul^ and 
ns, we shaU perceive tiie reason why this die flesh in all of Uiem was converted into 
oonveision is attended with so great aloss a^pocere or spermaceti. At tiie full and 
of weieht, namely, about nine-tentiis of new moon the tide raises water into tfte 
the whole. The aaote, a principle so abun- graves, which at other times are dry . To 
J . . . 1 ^* „AU A.z^ .mmr^niA AvnUm th«» f^Ttnutrdinarv Quantities Of fat 
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•jBr7e<^ tliAt the current of water which tresang one. See Biliabt concretion! 

E asses through their colon, while the locu- and Margaeiitb.* 

kted lateral ptots are full of solid matter, * Abit, in mining, is a subterraneous 

places the sohd contents in somewhat sim- passage slightly inchned, about six feet 

liar circumstances to dead bodies in the iiigh and two or three feet wide, beg^n at 

hanks of a common sewer. the bottom of a neighbouring valley and 

The circmstance of ambergris, which continued up to the vein, for the purpose 

contains 60 per cent, of fat, being found in of carrying out the minerals and drawing 

immense quantities in the lower intestines off the water. If the mine require drain- 

of the spermaceti whales, and never higher ing by a steam-engine from a greater 

up than seven feet from the anus, is an un- depth, the water need be raised only to 

deniable proof of fat being formed in the the level of the adit. There is a good ac- 

intestines; and as amberg^ is only met count of the Cormah oditB by Mr. W. Phil- 

with in whales out of health, it is most lips, Trans. Geol. Soc. vol. ii.; and of adits 

probably collected there, from the absor- in general, article Galerie, Brongniart's 

bentSy under the influence of disease, not Mineralogy, vol. ii.* 

meting so as to take it into the constitution. Adoptsu. A vessel with two. necks 

In the human colon, soUd masses of fat placed between a retort and a receiver, 

are sometimes met with in a diseased state and serving to increase the length of the 

of that canal, and are called acybala. A neck of the former. See Labobatobt. 

description and analysis by Dr. Ure of a * Adularia. See Fslhspab.* 

mass of ambergris, extracted in Perthshire Aebatsd Alkaline Watbb. See Acn 

from the rectum of a hving woman, were (Cabboitic). 

published in a London Medical Journal Abbial Acid. See Acid (Cabbobic). 

in September 1817. There is a case com- * Abbolitb or Mbtbobic Stobb. See 

municated by Dr. Babin^on, of fat form- M&tboboliti.* 

ed in the intestines of a girl four and a half • Aebombteb. The name given by Dr. 
years old, and passing off by stool. Mr. M. Hall to an ingenious instrument of his 
Brande found, on the suggestion of Sir E. invention for making the necessary cor- 
Home, that muscle digested in bile, is con- rections in pneumatic experiments, to as- 
vertible into fat, at the temperature of certain the mean bulk of the gases. It 
about 100^. If the substance, however, consists of a bulb of glass 4 J cubic inches 
pass rapidly into putrefaction, no fat is capacity, blown at the end of a long tube 
formed. Faeces voided by a gouty gen- whose capacity is one cubic inch. This 
tleman after six days constipation, yielded, tube is inserted into another tube of near- 
on infusion in water, a fatty film. This ty equal length, supported on a sole. The 
process of forming fat in the lower intes- first tube is sustained at any height within 
tines by means of bUe throws considera- the second by means of a spring. Five 
ble light upon the nourishment derived cubic inches of atmospheric air, at a me- 
.from clysters, a fact well ascertained, but dium pressure and temperature, are to be 
which could not be explained. It also ac- introduced into the bulb and tube, of the 
counts for the wasting of the body which hitter of which it will occupy one-half - 
so invariably attends all compUints of the the other half of this tube, and part of the 
lower bowels. It accounts too for all the tube into which it is inserted, are to be 
varieties in the turns of the colon, which occupied by the fluid of the pneumatic 
we meet with in so great a degree in dif- trough, whether water or mercury. The 
ferent animals. This property of the bile point of the tube at which the air and fluid 
explains likewise the formation of fatty meet, is to be marked by the figure 5, de- 
concretions in the g^ bladder so common- noting 5 cubic inches. The upper and 
ly met with, and which, from these experi- lower halves of the tube are each divided 
ments, appear to be produced by the ac- into 5 parts, representing tenths of a cubic 
tion of the bile on the mucus secreted in inch. The external tube has a scale of in- 
the gall bladder; and it enables us to im- ches attached. Journal of Science, vol. v 
derstand how want of the gall bladder in See Gas.* 

children, from mal-formation, is attended * Axbostation. A name commonly, but 

with excessive leanness, notwithstanding not very correctly, given to the art of rais- 

a great appetite, and leads to an early ing heavy bodies into the atmosphere, by 

death. Fat thus appears to be formed in the buoyancy of heated air, or gases of 

the intestijies, and from thence received small specific gravity, enclosed in a bac" 

into the circulation, and deposited in al- which, from being usually of a spheroidal 

most every part of the body. Andasthere form, is called a balloon. Ofallthepossi- 

appears to be no direct channels by which ble shapes, the globular admits the great- 

any superabundance of it can be thrown est capacity under the least surface. I^nce 

out of the body, whenever its supply ex- of two bags of the same capacity, if one be 

eeeds the consumption, its accumulation spherical, and the other of any other shape 

oecom^ a disease, and often a very dts- the former will contsun the least qua^^^ 
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iitfcMi, Of* the least suT&ce. Theaphe* ammoma by distillation. Prof. FmigK 

roidal form is therefore best fitted for has likewise discovered in them tiie 

aerostation. Varnished lutestring or mus- benzoic acid, and phosphate of lime, 

lio is employed for tlie envelopes. Thtt A few of the species are eaten in this- 

following table shows the relation betwixt country, but many are recorded to have 

the diameters, surfaces, and capacities of produced poisonous effects; though in 

spheres: some foreign countries, particularly in 

r%- ^ o ^ « . . Russia, very few are rejected. Perhaps 

DiametCTS. Surfaces, Capac^s. -^ j^ ^f importance, that they should be 

4lfi« ^''®**^» thoroughly dressed, and not of a 

1 A 1^7 coriaceous texture. The Russians, how- 

fi^ ii which we deem poisonous, preserved 

521 6 ^^ ^^^ throughout the winter : and our 

-2^i*? ketchup is made by sprinkling mushrooms 

4189 ^^ ****' *"^ letting them stand till great 

J- g J part is resolved into a brown liquor, which 

14137 ^ ^^^ boiled up with spices. The ^. 

nn»IQ* piperatus has been recommended in 

France to consumptive people. The A, 

Having ascertained by experiment the miucarina has been prescribed in doses of 

weiK'lit of a square foot of the varnished a few grains in cases of epilepsy and palsy, 

doth, we find, by inspection in the above subsequent to tfie drying up of eruptions* 

table, a multiplier whence we readily com- In pnarmacy two species ofbolettu have 

pute the total weight of the balloon. A formerly been used under the name of 

cubic foot of atmospheric air weighs 527 agaric. The B, pimlaricis, or male agaric 

gr. and a cubic foot of hydrogen about 40. of the shops, was given as a purg^tive^ 

But as the gas employed to nil balloons is either in substance, or in an extract made 

never pure, we must estimate its weight \nth vinegar, wine, or an alkaline solution: 

at something more. And perhaps, taking and the B. igniaHns^ spunk, or touchwood* 

every tiling into account, we shall find it called female agaric, was applied exter^ 

a convenient and sufficiently precise rule nally as a styptic, even af^er amputations* 

for aerostation, to consider every cubic For this purpose the soft inner substance 

foot of included gas, to have by itself a was taken, and beaten with a hammer to 

bouyancy of fully one ounce avoirdupois, render it still softer. That of the oak was 

Hence a balloon of 10 feet diameter will preferred. 

have an ascensional force of fully 524 oz. * The ftaushrooma, remarkable for the 

or 33 lbs. mmua the weight of the 314 su« quickness of their g^wth, and decay, as 

perficial feet of cloth ; and one of 30 feet well as for the foetor attending their spon- 

diameter, a buoyancy of fully 14137 oz. or taneous decomposition, were unaccount« 

nearly 890 lbs. ndnut the weight of the ably neglected by analytical chemists, 

2827 feet of cloth. On this calculation no though capable of rewarding their trouble^ 

allowance need be made for the seams of as is evinced by the recent investigations 

the balloon. See the article Varnish.* and discoveries of MM. Vauquehn and 

^TiT£8, or Baolx Stoite, is a name that Braconnot. The insoluble fimgous portion 

hasbeengiven to akindofhoUowgeodes of the mushroom, though it resembles 

of oxide of iron, often mixed witli a larger woody fibre in some respects, yet being 

or smaller quantity of silex and alumina, less soluble than it in alkalis, and yielding 

containing in their cavity some concre- a nutritive food, is evindently a peculiar 

ttons, which rattle on shaking the stone. It product, to which accordingly the name 

is of a dull pale colour, composed of con- of fungin has been given. Two new 

centriclayersof various magnitudes, of an vegetable acids, the boletic andfungic, 

oval or polygonal form, and often polish- were also fruits of these researches, 

ed. Eagles were sud to carry them to 1. AgaHcua campestris, an ordinary ar- 

their nests, whence their name ; and su- tide of food, analyzed by Vauquelin, gave 

perstition formerly ascribed wonderful vir- the foUowing constituents : 1. Adipocere. 

tues to them. On expressing the juice of the agaric, and 

Appi^riTT (CaxKiCAL). See Attbac- subjecting the remainder to the action of 

Ties (CBfiHicAL). of boiUng alcohol, a fatty matter is extrac- 

AsALXATOLiTB. Scc BiLDSTiiv. tcd^ which falls down in white flakes as 

Aoahicus. The mushroom, a genus of the alcohol cools. It has a dirty^ white 

the order Fungi. Mushrooms appear to colour, a fatty feel like spermaceti, and, 

approach nearer to the nature of animal exposed to heat, soon melts, and then 

matter, than any other productions of the exnales the odour of grease ; 2. An oily 

TegetiU>le kingdom, as beside hydrogen, matter; 3. Vegetable albumen ; 4. The 

oi^gen, and carbon, they contain a con- sugar of mushrooms; 5. An animal matter 

siomble portion of nitrogen^ and yield soluble iA water aud alcohol: On being 
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beKtddf it evolves the odour of lontin^ seme of raffbcation, ardent tfaint, interne 

meaty like osmasome s 6. An animal' griping pains, a small and iiregular pulac^ 

matter not soluble in alcohol ; 7. Fungin ; uoivereal cold sweats, changed expression 

8. Acetate of potash. of countenance, violet tint of the nose and 

2. Jtffaricus volvaceua afforded Bracon« lips, general trembling* fetid stools^ 

not fungin, gelatin, vegetable albumen These symptoms becoming worse, they 

much phosphate of potash, some acetate were carried to the hospital. Cohlness 

of potash, sugar of mushrooms, a brown and livid colour of the lunbs, a dreadful 

oil, adipocere, wax, a very fu^aceous delirium, and acute pains, accompanied 

deleterious matter, uncombined acid, sup- them to the last moment. One en them 

posed to be the acetic, benzoic acid, sunk a few hours after his admission into 

mnriateof potash, and a deal ctf water; in the hospital; the three others had the 

tfD 14 ingredients. same fate in the course of the night. On 

3l Jigairicu^acrU or piperahUfWwtwinii opening their dead bodies, the stomach 

^ Braconnot, after a minute analysis, to and intestines displayed large spots of 

eontain nearly the same ing^dtents as the inflammation and gangrene ; and putre- 

^rece(iUng, without the wax and benzoic faction seemed advancing very rapidly,* 
acid, but with more adipocere* Asabicus xiitzkalis, the mourUnin milk, 

4. Jlgariew wtyptieut. From twenty or mowUain meal, of the Germans, is one 
parts of this, Braconnot obtained of resin of the purest of the native carbonates of 
imd adipocere 1.8^ ftingin 16.7, of an un- Vane, found chiefly in the clefts of rocka 
known gelatinous substance, a potash and at the bottom of some lakes, in s 
BlUtf and a fugaceoos acrid principle 1.5. loose or semi-indurated form. It has been 

5. Agaricw buibontt, was examined by used internally in hsmorrhageSyStranguiT^ 
TauqueKn, who found the following con- gravel, and dysenteries ; and externally 
"fltirtuents; an animal matter insoluble in as an application to old ulcers, and weak 
alcohol, osraazome, a soft fatty matter of and watery eyes. 

ft yellow colour and acrid taste, an acid M. Fabroni calls by the name of ndnerat 

ttlt, (not a phosphate^. The insoluble agatic, or fotnl meal, a stone of a loose 

■ubstances of the aganc yielded an acid consistence found in Tuscany in consider^ 

by distillation. In Orfila's Toxicology able abundance, of which bricks may be 

several instances are detailed of the fatal made, either with or without the ad^tion 

•fleets of this species of mushroom on of a twentieth part of argil, so light as to 

Ute hnman body. Dogs were killed with- float in water ; and which he supposes 

\r 24 hoitfs by smaU quantities of it in the uicients used for making their floating 

substance, and also by its watery and bricks. This, however, is very difl*erent 

Alcoholic infusions, but watef distiUed from the preceding, not being even of 

fifattk it was not injurious. It is curious the cidcareous g^nus^ since it appears^ on 

tluit the animals experienced little incon- analysis, to conast of silex 55 i^iiiB, mag* 

venience after swallowing it, durii^ the nesia 15, water 14^ ai^ 12, fime 3, iron 

fit^ ten hours ; stupor, cholera, convul- 1. Kirwan calls it argilh-murite, 
skms, and painful cramps are the usual • Aoatb A nnneral, whose bans is caK 

symptoms of the poison in men. The cedony, blended with variable pioportiona 

tiest remedy is an emetic. of jasper, amethyst, quartz, opal, helio^ 

6. *^aHcu9 theoffohu. In this Vauque* trope, and cameiian. Ribbon agate con- 
fin found sugar of mushrooms, osmazome^ gists of alternate and parallel layers ci cal« 
ft bitter acrid fatty matter, an animal matter cedony with jasper, or quartz, or amethyst, 
not soluble in alcohol, a salt containing a The most beautiful comes from Siberia 
tegetable acid. and Saxony. It occurs in porphyir and 

r. Agaricua mutcariuti Yauquelin's gneiss.— Sfecacile«fajra<^ ; a base of ame- 
analysis of this species is as follows : The thyst, containing fragments of ribbon a^t^ 
two animal matters of the last agaric, a constitute this beautiful variety. It is of 
fatter matter, sulphate, pho8{)hate, and Ssixon ongjm.^^ForUJUxUim agaU,wfowad 
muriate of potaso^ a volatile acid from the in nodules of various imitative shapes* im* 
insoluble matter. The following account bedded in amygdaloid. This happens at 
from Orflhi of the effects of this species Oberstein on the Bhine, and in Scotland, 
en the animal economy is interesting. On cutting it across and polishing it, the 
Several French soldiers ate, at two leagues interior zig-zag parallel lines bear a cona- 
from Polosck in Russia, mushrooms of derable resemblance to the plan of a mo- 
the above kind. Four of them, of a robust dern fortiflcation. In the very centre, 
constitution, who conceived themselves quartz and amethyst are seen in a spliate- 
proof against the consequences, under ly mass, surrounded by the jasper and cat- 
which Sieir feebler companions were cedony.— -JIfocAa ttone. Translucent cat- 
beginning to sufler, refusea obstinately to cedony, containing dark outlines of arbor- 
take an emetic. In the evening the fol- ization, like vegetable fllanients, is called 
lowing symptoms appeared: Ajixiety» Mocha stone, from the place in Aiabift 



^liere it is chiefly found. Tliese eufimu 9«e nott prized, wfien the ioterBal figuvt 
appearances were aacribed to depoaites of nearly resemblea aome animal or plant, 
icon or manganese, but more Utel^ they AooaaaATa. When bodies of the same 
hsfe been thought to arise from mineral- kind are united, the only consequence is, 
ised plants of &e cryptogamous class.— that one lar^r body is produced* In this 
Mm9 a^ate, is a calcedony with variously case, the united mass is called an aggre- 
coloured ramifications of a vegetable form, gate, and does not differ in its chemical 
eccaaionaUy traversed with irregular veins properties from the bodies from which it 
of red jasper. Dr. H'Culioch has recent- was originally made. Elementarv writers 
ly detected, what Daubenton merely con- call the smallest parts into which an s^- 
jectured, in mocha and moss agates, aqua- pegate can be divided without destroying 
tic confervae, unaltered both in colour and its chemical properties, integrant parts, 
form, and also coated with irpn oxide* Thus the integrant parts of common salt 
Mosses and lichens have also been observ- are the smallest parts which can be con- 
ed, alcmg with chlorite, in vegetations. An ceived to remain without change ; and be* 
onyx 9jptte set in a ring, belonging to the vond these, any further subdivision cannot- 
Ettl or Powis, contains the chryialis of a be made without developing the compo- 
Both. Agate is found in most countries, nent parts, namely, the i&ali and the 
chiefly in trap rocks, and serpentine. Hoi- acid; which are still further resolvable inf- 
low nodules of agate called geodea, present to their constituent principles. 
interiorly crystals of quarts, colourlefls or * Aoricultubb, considered as a depatt- 
ametiftvstine, having occasionaUy scattered ment of chemistry, is a subject of vast im- 
ciystais of sCilbite, chabasie, and capillary portance, but hitherto much neglected, 
mesotype. These geodes are veiy com- When we consider that every chimge in the 
mon. Bitumen has been found by M. Pa- arrangements of matter is connected with 
trininthe insideof some of them, among the growth and nourishment of plants s 
the hills of Dauria, on the right bank of the comparative vahies of their produce 
the Chilca. The small geodes of volcanic 9^ food ; the composition and constitution 
districts contain water occasionidly in their of soils; and the manner in which lands 
cavities. These are chiefly found in insu- sre enriched by manure, or rendered fer- 
kted blocks of a lava having an earthv tile by the difl*erent processes of cultiva- 
fracture. When they are cracked, the h- tion, we shall not hesitate to assign to che^ 
quid escapes by evaporation ; it is easily inical agriculture, a high place among the 
lestored by plunging them for a little in studies of man., Xf land be unproductive, 
het water. Agvtes are artificially colour- and a system ofameliorating it is to heat- 
ed by immersion in metallic solutions, tempted, (^e sure method oP attaining this 
Agates were more in demand formerly object is by determining the causes of its 
than at present. They were cut into cups sterili|y, which must necessarily depend 
and plates for boxes ; and also into cutlass upon some defect in the constitution of 
and sabre handles. They are stiQ cut and the soil, which ma^ easUy be discovered 
polished on a consideiftble scale and at a by chemical analysis. Some lands of good 
moderate price, at Oberstein. The sur- apparent texture are yet eininently bar- 
free to be polished is first coarsely ground ren; and common observation and com- 
by large millstones of a hard reddish sand- nion practice afford no means of ascertun- 
stone, moved by water. The polish is af- ing the cause, or of removing the effect, 
tervards given on a wheel of soft wood. The application of chemical tests in such 
■Kustened and imbued with a fine powder cases is obvious; for the soil must contain 
of a hard red tripoU found in the neigh* some noxious principle which may be eaa* 
bottihood. If. Faujas thinks that this lr>- ly discovered, and probably easily destroy* 
pUihi produced by the decomposition of ed. Are any of the salts of iron present? 
the porphynted rock that serves as a They may be decomposed by fime. U 
fangueto the agates. The ancients em- there an excess of siliceous sand? The 
ployed agates fbr making cameos. (See svstem of improvement must depend on 
CsLcanoirT.) Agate mortars are valued uieappUcationof clay and calcareous mat- 
by analytical chemists, for reducing hard ter. Is there a defect of calcareous mat- 
aunerabto an impalpable powder. For ter.' The remedy is obvious. Is an excess 
some interesting optical properties of of vegetable matter indicated? It may be 
agates^ see Lisht.* removed by liming, paring, and burning. 
Hie oriental agate is almost transparent. Is there a deficiency of vegetable matter? 
and of a vitreous appearance. The ocd- It is to be supplied by manure. Peat earth 
dental is of various colours, and often vein- is a manure ; but there are some varieties 
•d vhUh quartz or jasper. It is mostly of peats which contain so large a quantity 
fiNmd in small pieces covmd with a crust, of ferruginous matter as to be absolutely 
and often runnrng in veins through rocks poisonous to plants. There has been no 
like flint and petrosilez, from which it question on wnich more difference of opi-* 
does not seem t» diifeff gresdy. Agates nion hss ekisted, titan thst of the sMite ia 
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Which liiftAure ought to be ploughed into * To the above speculations, it may pi»- 
land ; whether recent, or when it has gt>ne bably be objected, that the air on the sum* 
through the process of fermentation. But mit of Mont Blanc, and that brought down 
whoever will refer to the simplest princi- from still greater heights by M. Gay-Lus- 
plesofchemistiy,cannot entertain a doubt sac, in an aarostatic machine, gave, on 
on the subject. As soon as dung begins analysis, no product of hydrogen. But the 
to decompose, it throws off its volatile lowest estimate of the height of luminous 
parts, which are the most valuable and meteors, is prodigiously neater than the 
most efficient. Dung which has ferment- highest elevations to which man has reach- 
ed so as to become a mere soft cohesive ed.* See CoMBrsTicur. 
mass, has generally lost from one-third to That the air of the atmosphere is so 
one-half of its most useful constituent ele- transparent as to be invisible, except by 
ments. See the articles. Analysts, Ma- the blue colour it reflects when in very 
iruBs, Soils, Vegetation, and Sir H. Da- large masses, as is seen in the sky or re- 
vy's Agricult. Chem. * gion above us, or in viewing extensive 

AiB was, till lately, used as the generic landscapes; that it is without smell, ex- 
name for such invisible and exceedingly cept that of electricity, which it sometimes 
rare fluids as possess a very high degree very manifestly exhibits; altogether with- 
of elasticity, and are not condensable into out taste, and impalpable : not condensa- 
the liquid state by any degree of cold hi- ble by any degree of cold into the dense 
therto produced ; but as this term is com- fluid state, though easily changing its di- 
XQonly employed to signify that compound roensions with its temperature; that it 
of aerifonn fluids which constitutes our gra^tates and is highly elastic, are among^ 
atmosphere, it has been deemed advisable the numerous observations and discove- 
to restrict it to this signification, and to ries, which do honour to the sagacity of 
employ as the generic term the word Gas, the philosophers of the seventeenth cen- 
(which see,) for the different kinds of air, tuiy. They likewise knew that this fluid 
except what relates to our atmospheric is indispensably necessary to combustion ; 
•oropound. but no one, except the great, though ne- 

AiR (Atmosphxhtcax. or Covmon). The ij^ected, John Mayow, appears to have 

immense mass of permanently elastic fluid formed any proper notion of its manner of 

which surrounds the globe we inhabit, acting in that process, 
must consist of a general assemblage of The air of the atmosphere, like other 

every kind of air which can be formed by fluids, appears to be capable of holding 

the various bodies that compose its sur- bodies in solution. It takes up water in 

face. Host of these, however, safe absorb- considerable quantities, with a diminution 

edby water; a number of them are decom- of its own specific gravity; from which 

posed by combination with each ether; circumstance, as well as from the consade- 

and some of them are seldom disengaged ration that water rises very plentifully in 

in considerable quantities by the proces- the vaporous state in vactto, it seems pro- 

aes of nature. Hence it is that the lower bable, that the air suspends vapour, not so 

atmosphere consists chiefly of oxygen and much by a real solution, as by keeping its 

nitrogen, together with moisture and the particles asunder, and preventing their 

occasional vapours or exhalations of bo- condensation. Water likewise dissolves 

dies. The upper atmosphere seems to be or absorbs air. 

composed of a large proportion of hydro- Mere heating or cooling does not affect 

gen, a fluid of so much less specific g^ravi- the chemical properties of atmospherical 

ty than any other, that it must naturally air; but actual combustion, or any pixx^ess 

ascend to the highest place, where, being of the same nature, combines its oxygen, 

occasionally set on fire by electricity, it and leaves its nitrogen separate. When- 

appears to be the cause of the aurora bo- ever a process of this kind is carried on in 

realis and fire-balls. It may easily be un- a vessel containin|^ atmospherical air» 

derstood, that this will only happen on which is enclosed either by inverting the 

the confines of the respective masses of vessel over mercury, or by stopping its 

eommon atmospherical air, and of the in- aperture in a proper manner, it is found 

flammable air; that the combustion will that the process ceases after a certain time; 

extend progressively, though rapidly, in and that the remaining air, *(if a combiis- 

flashingsfrom the place where it commen- tible body capable of solidifying the oxy- 

ees ; and that when by any means a stream gen, such as phosphorus, have been em- 

of inflammable air, in its progress toward ployed,)* has lost about a ^th part of its 

the upper atmosphere, is set on fire at one volume, and is of such a nature as to be 

end, its ignition may be much more rapid incapable of maintaining any combustion 

than what happens higher up, where oxy- for a second time, or of supporting the 

Sen is wanting, and at the same time more life of animals. From these experiments 

efinite in its figure and progresmon, so as it is clear, that one of the following deduc- 

to form the appearance of a fire-ball, tions must be true :— 1, The combustible 
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Wy has emitted scmie principle, whicliy * It is to be pardcularly obserred, honb. 

hy combining with the ur, has rendered ever, that, in many cases of combustion, 
H unlit for the purpose of further combus- the oxygen of the air, in combining with 
tion ; or, 2. It has absorbed part of the air the coim>ustible body, produces a com- 
which was fit for that purpose, and has left pound, not solid or liquid, but aeriform, 
a residue of a different nature ; or, 3. Both The residual air will therefore be a mix- 
events have happened ; namely, that the ture of the lutroeen of the atmosphere 
pure part of the air has been absorbed, and with the consumea oxygen, converted in- 
a principle has been emitted, which has to another gas. Thu^ in burning char- 
changed the original properties of the re- coal, the carbonic acid gas generated, 
mainaer. mixes with the residual nitrogen, and 

The facts must cleanup these theories, makes up exactly, when the effect of heat 

The first induction cannot be true, because ceases, tiie bulk of the original' air. The 

the residua] air is not only of less bulk, but breathing of animals, in like manner, 

of less specific gravity, than before. The changes the oxygen into carbonic acid 

air cannot therefore have received so much gas, without altering the atmospherical 

as it has lost. The second is the doctrine volume.* 

of the philosophers who deny the exist- There are many provisions in nature by 

ence of phlo^ton, or a principle of in- which the proportion of oxygen in the at- 

flammabuity ; and the third must be adopt- mosphere, which is continually consumed 

ed by those who maintain that such a pnn- in respiration and combustion, is again 

ciple escapes from bodies during combus- Kstored to that fluid. In fact there ap- 

tion. This residue was called phlogisti- pears, as far as an estimate can be formed 

cated air, in consequence of such an opi- of the great and general operations of na- 

juon. ture, to be at least as great an emission of 

In the opinion that inflammable air is oxygen, as is sufficient to keep the gene- 

the phlogiston, it is not necessary to reject ttX mass of the atmosphere at the same 

the second inference, that the idr has been degree of purity. Thus, in volcanic erup- 

no otherwise changed than by the mere tions there seems to be at least as much 

subtraction of one of its principles : for the oxygen emitted or extricated by fire from 

pure or vital part of the air may unite with various minerals, as is sufficient to main- 

mflammable air supposed to exist in a fix- tain the combustion, and perhaps even to 

ed state in the combustible body ; and if meliorate the atmou)here. And in the 

the product of this union still continues bodies of plants and animals, which ap- 

fixed, it is evident, that the residue of the pear ina great measure to derive their sus- 

air after combustion will be the same as it tenance and augmentation from the atmos- 

would have been, if the vital part had been ph^^e and its contents, it is found that a 

absorbed by any other fixed bodpr. Or, if large proportion of nitrogen exists. Most 

the vital air be absorbed, while inflamma- plants emit oxygen in the sunshine, from 

ble air or phlogiston is disengaged, and which it is highly probable that they im- 

mutes with the aeriform residue, this re- bibe and decompose the air of the atmos* 

ndue will not be heavier than before, un> phere, retaining carbon, and emitting the 

less the inflammable air it has gained ex- vital part. Lastly, if to this we add the 

ceeda in weight the vital ur it has lost ; decomposition of water, there will be nu« 

and if the inflammable air falls short of merous occasions in which this fluid will 

tiiat weight, the residue will be lighter. supply us with disengaged oxygen ; while. 

These theories it was necessary to men- by a very rational supposition, its hydro- 

tion; but it has been sufficiently proved (T^n may be considered as having entered 

by various experiments, that combustible into the bodies of plants for the formation 

bodies take oxygen from the atmosphere, of oils, sugars, mucilages, &c. from which 

and leave nitrogen ; and that when these it may be ag^n extricated, 

two fluids are again mixed, in due proper- To determine the respirability or purity 

tions, they compose a mixture not differ- of ur, it is evident that recourse must be 

ing from atmospherical ur. bad to its comparative efficacy in maintain* 

The respiration of animals produces the ing combustion, or some other equivalent 

same effect on atmospherical air as com- process. This subject will be considered 

bustion does, and their constant heat ap- under the article £udioxxtxr. 

pears to be an effect of the same nature. From the latest and most accurate ezpe- 

When an animal is included in a limited riments, the proportion of oxvgen in at- 

quantity of atmospherical air, it dies as motpheric air is by measure about 21 per 

toon as the oxygen is consumed ; and no cent ; and it appears to be very nearly the 

other air will maintun animal life but oxy- same, whether it be in this country or on 

gen, OP a mixture which contains it. Pure the coast of Guinea, on low plains or lof^ 

oxygen maintains the life of animals much mountains, or even at the height of 7250 

longer than atmosphtriea! air, bulk for yards above the level of the sea, as ascer- 

^ul<« tained by Gay-JLuasac in bit aerial voyage 
Vol. T, [17} 
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in September 1805. The remainder of The theory of BerthoUet appears eoi^ 

the air is nitrogen, with a sm^II portion of aistent with all the (acts, and sufficient to 

aqueo'iis vapour, amounting to about 1 per account for the jihenomenon. If two bo« 

cent, in the driest weather, and a still less dies be capable of chemical combination, 

portion of carbonic acid, noi exceeding a their particles must have a mutual attrac- 

thousandth part of the whole. tion for each other. This attraction, ho w- 

As oxygen and nitrogen differ in specific ever, may be so opposed by concomitant 

l^ravity in the proportion of 135 to 121, ac* circumstances, that it may be diminished 

cording to Kirwan, and of 139 to 120 ac- in any degree. Thus we know, that the 

eording to Davy, it has been presumed, afltnity of agg^gation may occaaon a bo- 

that the oxygen would be more abundant dy to combine slowly with a substance for 

in the lower regions, and the nitrogen in which it has a poweifid affinity, or even 

the higher, if they constituted a mere entirely prevent its combining with it ; thft 

mechanical mixture, which appears con- presence of a third substance may equally 

trary to the fact. On the other hand it prevent the combination; and so may the 

has been urged, that they cannot be in absence of a certain quantity of caloric* 

the state of chemical combinatioUy be* But in all these cases the attraction of the 

cause they both retain their distinct pro- particles must subsist, though diminished 

perties unaltered, and no change of tern- or counteracted by opposing eircum- 

perature or density takes place on their stances. Now we know that oxygen and 

union. But perhaps it may be said, that, nitrogen are capable of combination $ 

as they have no repugnance to mix with their particles^ therefore, must attract 

each other, as oil and water have, the each other; but in the circumstances in 

continual agitation to which the atmos- which they are placed in our atmosphere, 

phere is exposed, may be sufficient to that attraction is prevented from exertinjjp 

prevent two fluids, differing not more itself to such a degree as to form them iiv- 

than oxygen and nitrogen in gravity, from to a chemical compound, though it ope* 

separating by subsidence, though simply rates with sufficient force to prevent their 

mixed. On the contrary, it may be ar- separating by their difference of specific 

gued. that to say chemical combination gravity. I'hus the state of the atmosphere 

cannot take place without producing new is accounted for, and every difficulty oh- 

properties, which did not exist before in viatcd, without any new hypothesis, 

the component parts, is merely begging * The exact specific gravity of atmos- 

tlie question ; for though this generally pherical air, compared to that of water, i^ 

appears to be the case, and ofien i& a very a very nice and important problem. By 

Striking manner, yet combination does not reducing to 60^ Fahr. and to 30 inches of 

always produce a change of properties, as the barometer, the results obtained with 

appears in M. Biot's experiments with va- great care by MM. Biot and Arago^ the 

nous substances, ofwhich we may instance specific gravity of atmospherical air ap- 

water, the refraction ofwhich is precisely pears to be 0.001220, water being repre- 

the mean of that of the oxygen and by- sented by 1.000000. This relation ex- 

drogeuR which are indisputably combined pressed fnctionally is f4v or water is 820 

in it. times denses than atmospherical air. Mr* 

To getrid of the difficulty, Mr. Dalton Rice, in the 77th and 78th numbers <^ 

of Manchester framed an ingenious hypo* the Annals of Philosophy, deduces from 

thesis, that the partieles of difierent gases Sir George Shuckburghs experiment^ 

neither attract nor repel each others so 0.00120855 for the specific gravity of air» 

that one gas expands by the repulsion of This number gives water to air as 827.43r 

its own particles, without any more inter- to 1. If with Mr. Rice we take the cubic 

ruption from the presence of another gaa, inch of water — 252.525 gr. then 100 cu«^ 

than if it were in a vacuum. This would bic inches of air by Biot's experiments will 

account for the state of atmospheric air, weigh 30.808 gr. and by Mr. Rice's esti- 

it is true ; but it does not agree with cer^ mate 30.519. He considers with Dr. Prout 

tain facts. In tb^ case of the carbonic the atmosphere to be a compound of 4- 

acid gas in the Grotto del Cano» and over v^umes oi nitrogen, and 1 of oxygen ; the 

the surface of brewers' vats, why does specific gravity of the first being to that. 

not this gas expand itself freely upward, of the second as 1.1111 to 0.9722. 
if the superincumbent gases do not press 

upon it ? Mr. Dalton himself too instanoea Hence 

as an argument for hia hypothesis, that 0.8 vol. nitr. sp.gr. 0.001166 -•0.00094il 

oxygen and hydrog^en gases, when mixed 0.2 oxy» 0,001340 wm 0.00026ft 

by agitation, do not separate on standing. ■» 

But why should either oxygen or hydro- 0.00120ft 
gen require agitation, to diffuse it through 

a vacuum, in which, according to Mr» The numbers are transposed in the A%» 

Dalton» it is placed ?*-C» nals of Philosophy by some mistake. 
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MH. Biot and Atag^ found the vpecu tniuntioA of water througli the TooftdT 
Sc gravity of oxygen to be - - 1.10359 caverns in a calcareous soil, do not differ 
«od that of nitrogen, - - - - 0.96913 in appearance from the alabaster* most of 

jur being reckoned 1.00000 which is also formed in this manner. Bat 

Orcomparedto water as unity, — the calcareous stalactites here spoken of 

Nitrogen is 0.001182338 consist of calcareous earth and carbonic 

Oxygen, 0.001346379 acid ; while the alabaster of the chemists 

And 0.8 nitrogen •» 0.00094587 is formed of the same earth and sulphuric 

0.2 oxygen ■» 0.00026927 acid, as has already been remarked. 

— — — - • Albiit. a mineral discovered at Mo- 

0.00121514 nabem, near Aussig, in Bohemia; andbe- 

' ■ ing of an (^que white colour, has been 

And 0.79 nitrogen — 0.000934 called, by Werner, albin. Aggregated 

0.21 oxygen «» 0«000283 crystalline laminae constitute massive albin. 

- Small ciystals of it in right prisms, whose 
0.001217 summits consist of four quadrangular 
A number which approaches veiy nearly planes, are found sprinkled over mamme- 
to the result of experiment. Many ana- lated masses in cavitie&* See Zsolitb. 
logiea, it must be confessed, favour Dr. Axbum Gnmcvn^ Innumerable are the in- 
l*K>ut's proportions; but the greater num- atances of fanciful speculation and absurd 
^er of experiments on the composition credulity in the invention and application 
and densi^ of the atmosphere a^ee with of subjects ia 1i>e more ancient materia 
Biot's results. Nothing can decide these medica. The white and solid excrement 
fundamental chemical proportions except of dogs, which subnst chiefly on bones, 
a new, elaborate, and most minutely accu* has been received as a remedy in the 
rate series of experiments. We shail then medicd art, under the name of Album 
know whether the atmosphere contains Graecum. It consists, for the most part, 
in volume 20 or 21 per cent of oxygen, of the earth of bones, or lime in combin- 
^•e MiTBOBOLooT.* AtioA with phosphoric acid. 

AI.A.BA.STBB. Among the stones which ALBinciir« This substance, which derives 
«xe known by the name of marble, and its name from the LAtin for the white of 
have been dtstin^ished by a considerable an egg, in which it exists abundantly, and 
variety of denommations by statuaries, and in its purest natural state, is one of die 
others whose attention is more directed chief constituent principles of all the 
to their external character and appear- animal sohds. Beside the white of egg, 
Anoe than their -component parts, alabas- it abounds in the serum of blood, the 
ten are those which have a greater or less vitreous and crystalline humours of the 
degree of impeifeet transparency, a g^an- eye, and the fluid of dropsy. Fourcroy 
uhuf texture, are softer, take a duller p(^ claims to himself tiie honour of having 
lish than marble, and are usually of a discovered it in the green feculse of plants 
whiter colour. Some stones, howev^, of is general, particularly in those of the 
A veined and coloured appearance, have cruciform order, in very young ones, and 
been considered as alabasters, from their in the fresh shoots of trees, though 
possessing the first mentioned criterion ; Rouelle appears to have detected it there 
and some transparent and yellow spany long before. Vauquelin says it exists also 
«tonea have also received this appellation, in uie mineral water of Pi&mbieres. 

Chemists are at present agreed in ap* Mr. Seg^in has found it in remarkable 
plying this name only to such opaque, quantity in such vegetables as ferment 
consistent, and semi-tranaparent stones, as without yeast, and aiford a vinous liquor; 
are composed of lime united with the sul- and from a series of experiments he infers 
phuric acid. But the term is much more that albumen is the true principle of 
frequent among masons and statuaries fermentation, and that its action is more 
than chemists. Chemists in general con- powerful in . proportion to its solubility* 
found the alabasters among the selenites, three different degrees of which he fouiul 
gypsums, or plaster of Paris, more espe- it to possess. 

djly when they aJQude only to the com- The chief characteristic of albumen is 
ponent parts, without having occasion to its coagulability by the action of heat. If 
consider the external appearance, in the white of an egg be exposed to a heat 
wlueh only these several compounds dif- of about 134° F. white fibres begin to 
fst from each other. appear in it, and at 150^ it coagulates into 

As the semi-opaque appearance and a solid mass. In a heat not exceeding 
granular texture arise merely from a dis- , 312^ it dries, shrinks, and assumes the 
turbed or sucoesMve crystallization, which appearance of horn. It is soluble in cold 
would else have formed transparent spars, water before it has been coagulated, but 
k Is abcor^tigljr found, that the calcareous not after ; and when diluted with a very 
•ttUotite«> or <hx>p<«tone% formed by the Isif e portion^ it does not coag;u]ate easilpr^ 
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Pure alkalis dissolve it, even after coag^- dissolve as the caloric which separated the 

lation. It is precipitated by muriate of particles of acid and base escapes, or as the 

mercury, nitro-munate of tin, acetate of temperature falls. A solution containing^ 

lead, nitrate of silver, muriate of go*^ ^ of dry albumen forms by heat a solid 

infusion of galls, and Unnin. The acids coagubign; but when it contains only -Jw, 

^''^♦i^^^S^^f- **'"^^* ^''^^^^ *^?T*?" it gives a glaiiy liquid. One thousandth 

On the addmon of concentrated siUphunc ^ howlverf on applying heat, occa. 

add. It becomes btack, and erfiales a Sons opalescence. PuSd white of egg, and 

nauseous smell. Strong munatic acid ^^ ^ ^ ^^ y^^^^ ^ similar smeU. 

^i tl'^ ^''^""^ the coaplum, and ^ccoRKng to Dr. Bostock, a drop of a 

s^lengthbecomessaturatedwi&aiM^^ saturated solution of corrosive subWtc 

Jsitno acid, at 70^ P. disengages from it , ^-.„. ^ ^ ... , » ,, 

abundance of azotic gas, anf if the heat letfaflmto water contaimngJ^^ of albu- 

be increased prussic acid is formed, after »«»• occasions a milkmess and curdy pre- 

which carbonic acid and carburetted hy- cipitate. On adding a slight excess of the 

drogen are evolved, and the residue mepcunal solution to the albuminous h- 

consisto of water containing a Uttie oxaUc ^'^d. and applying heat, the precipitate 

acid, and covered with a lemon coloured "^i^^^^ falls, being dried, contains m every 

fet oU. If dry potash or soda be triturated ^, Parts* ^ of albumen. Hence that salt is 

with albumen, either liquid or soUd, ^^ °»ost dehcate test of this ammal pro- 

ammoniacal gas U evolved, and the cal- duct. The yellow pitchy precipitate oc- 

cination of the readuum yields an alkaUne casioned by tanmn, is britUe when dried, 

prussiate. ^^'^ ^ot hable to putrefaction. But tanmn. 

On exposure to the atmosphere m a ^^ infusion of galls, is a much nicer test of 

moist state, albumen passes at once to the gelatin than of albumen, 
state of putrefaction. The cohenive attraction of coagulated 

* Solid albumen may be obtained by albumen makes it resist putrefaction. In 

agitating white of ege with ten or twelve this state it may be kept for weeks under 

times its weight of ucohol. This seizes water without suffering change. By long 

thewaterwluch held the albumen in solu- digestion in weak nitric acid, albumen 

lion ; and this substance is precipitated seems convertible into gelatin. By the 

under the form of white flocks or filaments* analysis of Gay-Lussac and Thenard, 100 

which cohesive attraction renders insolu- parts of albumen are formed of 52.883 ci\r- 

hie, and which consequently may be freely bon, 33.872 oxyg^en, 7.540 hydrogen* 

washed with water. Albumen thus oh- 15.705 nitrogen;or, in other termsyof 52.883 

tained is like fibrin, solid, white, insipid, carbon, 27.127 oxygen and hydrogen, ia 

inodorous,denserthan water, and without the proportions for constituting water* 

action on vegetable colours. It dissolves 15.705 nittogen, and 4.285 hydrogen in 

in potash and soda more eadly than excess. The negative pole of a voltaic 

fibnn; but in acetic acid and ammonia pile in high activity coagulates albumens 

with more difficulty. When these two but if the pile be feeble, coagulation goes 

animal principles are separately dissolved on only at the positive surface. Albumei^ 

in potash, muriatic acid added to the in such a state of concentration as it exists 

albuminous does not disturb the solution, in serum of blood, can dissolve some me- 

but it produces a cloud in the other. tallic oxides, particularly the protoxide of 

Fourcroy and several other chemists iron. Orfila has found white of egg to be 
have ascribed the characteristic coagula- the best antidote to the poisoning effects 
tion of albumen by heat to its oxygenation, of corrosive sublimate on the human sto« 
But cohesive attraction is the real cause mach. As albumen occasions precipitates 
of the phenomenon. In proportion as the with the solutions of almost every metal- 
temperature rises, the particles of water lie salt, probably it may act beneficially 
and albumen recede from each otlier, against other species of mineral poison.* 
their affinity diminishes, and then the albu- From its coagulability albumen is of 
men precipitates. However, by uniting great use in clarifying Uquids. See Cla* 
albumen with a large quantity of water, bijicitioit. 

we diminish its coagulating property to It is likewise remarkable for the pro- 
such a degree, that heat renders the solu- perty of rendering leather supple, for 
tion merely opalescent. A new-laid egg which purpose a solution of whites of eggs 
yields a soft coagulum by boiling ; but in water is used by leather-dressers ; and 
when, by keeping, a portion of the water hence Dr. Lobb of Yeovil in Somerset- 
has transuded so as to leave a void space shire was induced to employ this solution 
within the shell, the concentrated albu- in cases of contraction and rigidity of the 
men affords a firm coagulum. An anaUh- tendons, and derived from it apparent 
^6u«^A^«mtfnon is exhibited by acetate of success. 

alumina, a solution of which, bein^ heat^ Whites of e^gs beaten in a baan with a 

ed, gives a precipitate in flakes, wmch re* lump of alua^tiU they coagulatey ioHn thu 
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rnkmem^dcfttiYmnB, or ahmeau^kumci great deal of wine is made, particu]nly«t 

tlie London Pharmacopoeiay used to Te- the coinmenceinent of the vuitage, that 

move inflammations of the eyes. is too weak to be a saleable commodity, it 

* ALBumNVM. The interior white bark is a common practice to subject this wine 
of trees.* to distillation, in order to draw off the 

* ALCAaBAZAs. A species of porous spirit; and as the essential oil that rises in 
pottery made in Spun, for the purpose of this process is of a more pleasant flavour 
cooling water by its transudation and co- than diat of malt or molasses, the Frenob 
pious evaporation from the sides of the brandies sre preferred to any other; 
vessel. M. Darcet gives the following as though even in the flavour of these there 
the analysis of the clay which is employed is a difference, according to the wine from 
for the purpose : 60 calcareous earth, which they are produced. In the West 
mixed with alumina and a little peroxide Indies a spirit is obtained from the juice 
of iron» and 36 of siliceous eurtb, mixed of the sugar-cane, which is highly impreg- 
with a little alumina. In working up the nated with its essential oil, and well known 
earths with water, a quantity of mlt is ad- by the name of rum. The distillers in this 
ded, and dried in it. The pieces are only country use grain, or molasses, whence 
half baked.* they distingfuish the products by the name 

* Ai.cHB]ir. A title of dignity, given of malt tpiriis, and mtOaatet tpMis. It ia 
in the dark ages, by the adepts, to the said that a very good spirit may be ex- 
mystical art by which they professed to tracted from the husks of gooseberries or 
find the philosopher's stone, that was to currants, after wine has been made frooi 
transmute base metals into gold, and pre- them. 

pare the elixir of life. Though avarice. As the process of malting developes the 
fraud, and folly were their motives, yet saccharine principle of g^n, it would ap- 
their experimental researches were instru- pear to render it fitter for the purposes 
mental in promoting the progress of che- though it is the common practice to use 
mical discovery. Hence, in particular, about three parts of raw grain with one of 
metallic pharmacy derived its origin.* malt. For this, two reasons may be assig^- 
AuwROL. This term is applied in strict- ed: by using raw grain the expense of 
ness only to the pure spirit obtainable by malting is saved, as well as the duty on 
distillation and subsequent rectification malt; and the process of malting requirea 
from all liquids that have undergone vi- some nicety of attention, rince, if it be 
noas fermentation, and from none but such carried too &r, ])art of the saccharine mat- 
as are susceptible of it. But it is common- ter is lost, and if it be stopped too soon, 
ly used to signify this spirit more or less this oiatter will not be wholly developed, 
imperfectly freed from water, in the state Besides, if the malt be dried too quickly^ 
in which it is usually met with in the shops, or by an unequal heat, the spirit it yields 
and in which, as it was first obtained from will be less in quantity, and more unplea- 
tiie juice of the grape, it was long distin- sant in flavour. Anoliier object of econo- 
giushed b}r the name of spirit of wine. At mical connderation is, what grain will af- 
present it is extracted chiefly from ^frain ford the most spirit in proportion to its 
or molkuaes in Europe, and from the juice price, as well as the best m quality, ^ar- 
ofthesuear-cane in the West Indies; and ley appears to produce less spirit than 
In the diluted state in which it commonly wheat ; and if three puts of raw wheat 
occurs in trade, constitutes the basis of be mixed with one or malted barley, the 
the several spirituous liqaors called bran- produce ia said to be particularly fine, 
dy, nun, gin, whidLey, and cordials, how- This is the practice of the distillers in Hol- 
ever variously denominated or disguised, land for producing a spirit of the finest 
As we are not able to compound alco- quality ; but in England they are express- 
hol immediately from its ultimate consti- ly prohibited from using more than one 
Uienta, we have recourse to the process part of wheat to two of other g^in. Bye« 
of fermentation, by which its principles however, affords still more spirit than 
are first extricated from the substances in wheat. 

which they were combined, and then unir * The practice with the distillers in 

ted into a new compound ; to distillation, Scotland is to use one part of malted with 

by which this new compound, the alcohol from four to nine parts of unmalted j^rain. 

is separated in a state of dilution with wa- This mixture yields an equal quantity of 

ter, and contaminated with essential oil ; spirit, and at a much cheaper rate than 

and to rectification, by which it is ultimate- when the former proportions are taken.* 

1^ freed from these. Whatever be the grain employed, it may 

It appears to be essential to the fermen- be coarsely ground, and then mixed care^ 

tation of alcohol, that the fermenting fluid fiilly with a little cold water, to prevent 

should contain saccharine matter, which its running into lumps ; water about 90* 

is indispensable to that species of fermen- F. may then be added, till it is sufficiently 

t^tion called vinous. In France, where ft dHuted -, and, lasUy^ a suffiwoit quantity 
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«f yetit Tke whole is then to be nBoww ft|>tntnoui wines of Fnmce, those of Laa* 

ed to ferment in acovered veasel* to which, g^edoc, Guienne, and Rousillon, yield, ao* 

however* the air can have access. Atten- cording to Chaptal, from 20 to 25 gallons 

tion must be paid to the tempefatnre ; for of excellent brandy from 100 ; but those 

if it exceed 77^ F. the fermentation will of Burgundy and Champagne mach less, 

be too rapid; if it be below 60^, the fer« Brisk wines, containing much carbonic 

mentation will cease.f The mean between acid, from the fermentfttion having been 

these will genezally be found most favour« stopped at an early period, yield the least 

jy>le. In this country it is the more com- spirit. 

mon practice to mash the grain as for The spirit thus obtained ought to be co- 
brewing malt liquors, and bml the wort, lourless, and free from any disagreeable 
But in whichever way it be prepared, or flavour ; and in this state it is fittest for 
if the woffA, so the liquor intended for dis- pharmaceutical purposes, or the extractioM 
ttUation is called, be made from molasses of tinctures. But for oidinaiy sale some* 
and water, due attention must be paid to thing more is required. The brandy of 
the fermentation, that it be continued tiU France, which is most in esteem here* 
the tiquor grows fine, and pungent to the though peilectly colourless when first 
taste, which will generally be about the made, and often preserved so for use ia 
third day, but not so long as to permit the that countiy, by being kept in glass or 
acetous fermentation to commence. stone bottles, is put into new oak casks 

In this state the wash is to be commit- for exportation, whence it soon acquires 

ted to the still, <^ which, including the an amber colour, a peculiar flavour, and 

head, it should occupy at least three- something like an unctuosnty of consist 

fourths ; and distilled with a gentle heat tence. As it is not only prized for these 

as long as any spirit comes over, which qualities, but they are commonly deemed 

will be till about half the wash is consum- essential to it, the English distiller imt* 

ed. The more slowly the ^stiUation is tates by design these accidental qualities, 

conducted, the less will the product be The most obvious and natural method of 

contaminated with essential oil, and the doing this would be by impregnating a 

less danger will there be of empyreuma. pure spirit with the extractive, resinous, 

A great saving of time and fuel, however, and colouring matter of oak shavings ; but 

may be obtamed by making the still veiy odier modes have been contrived. The 

broad and shallow, and contriving a free dulcified spirit of nitre, as it is called, is 

exit for the steam. This has been carried commonly used to give the flavour; and 

to such a pitch in Scotland, that a still mea- catechu, or burnt sugar, to impart the de^ 

fturing 43 gallons, and containing 16 gal« t^red colour. A French writer hasrecom* 

Ions of wash, has been charged and work- mended three ounces and >a half of finely 

ad no less than four hundred and eighty powered charcoal, and four ounces and a 

times in the space of twenty-four hours, half of ground rice, to be digested for s 

This would be incredible, were it not esta* fortni^t in a quart of malt spirit, 

blished by unquestionable evidence. See The finest gin is said to be made in Holt 

Labosatobt, article Sttll. land, from a spirit drawn from wheat mix- 

* The above wonderful rapidity of dis- ed with a third or fooith part of malted 

illation has now ceased, since the excise barley, and twice rectified over juniper 

duties have been levied on the quantity of berries; but in genera^ rye meal is used 

spirit produced, and not, as formerly, b^ instead of wheat They pay so much re- 

the size of the still. Hence, too, the spi- gard to the water employed, that many 

rit is probably improved in flavour.* send vessels to fetch it on purpose from 

The first product, technically termed the Meuse; but all use the sdTtest and 

Jbw wine, is again to be subjected to dis* clearest river water they can get. In Eng^ 

tiOation, the Utter portions of what comes land it is the common practice to add oil 

over, called /aintt^ being set apart to put of turpentine, in the proportion of two 

into the wash still at some future operas ounces to ten gallons of raw spirit, with 

tion. Thus a large portion of the watery three handlVds 3^ hay salt, and draw ofl'till 

partis left behind. This second product, the funts begin to rise, 

termed raw spirit, bdng distilled agam, is But com or molasses spirit is flavoured 

called rectified tpirit. It is calculated, that Hkewise by a variety of aromatics, with or 

a hundred gallons of malt or com wash will without sugar, to please different palates i 

not produce above twenty of spirit, con- all of whicn are included under the gene- 

taimng 60 parts of alcohol to 50 of water ; ral technical term of compounds or cordiah. 

the same of cyder wash, 15 gallons; and Other articles have been employed^ 

of molasses wash, 22 gsdlons. The most though not generally, for the fabrication 

«._^«_^__-.«_.- , ,- of spirit, as carrots and potatoes; and wd 

t This is a mistake ; fermentation will «re lately informed by Professor Proual^ 

fo on very slowly 10 degrees lower. that fmm the fruit of the carob tree Im 
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liM obtained good brandy in the propoP' hofmiz Uiertt» that he has obtamed it «l 
^on oi a pint Som five pounds of the dried 791, by adding as much alkali as nearly t^ 
fruit absorb the spirit ; but the temperature i* 

To obtain pure alcohol, different pro- not indicated* In the shops it is about 835 
cesses have been recommended; but the or 840 ; according to the London College 
purest rectified spirit obtained as above it should be 815. 

described, being that which is least con- It is by no means aa easy undertaking 
laminated with foreign matter, should be to determine the strength or relative value 
employed. Rouelle recommends to draw of spirits, even with sufficient accuracy fior 
oil' half the spirit in a water bath ; to rec- commercial purposes. The following re- 
tify this twice more, drawing off two-thirds quisites must be obtained before this caa 
each time ; to add water to this alcohol, be well done : the specific gravity of e 
which win turn it milky by separatii^ the certain number of mixtures of alcohol and 
cesental oil remaining in it ; to distil the water must be taken so near each other* 
apirit from this water ; and finally rectify as that the intermediate specific gravities 
it by one more distillation. may not perceptibly differ from those de- 

Baume sets apart the first running, when duced from the supposition of a mere mix- 
about a fourth is come over, and contin* ture of the fluids « the expansions dF varii^ 
ues the distillation till he has drawn off tions of specific gravity in these mixtures 
about aa much more, or till the liquor runs must be determined at different tempers- 
dl' milky. The last running he puts into tures ; some easy method must be con- 
the still again, and mixes the first half of trived of determining the presence and 
what comes over with tlie preceding first quantity of saccharine or oleaginous ma& 
proauct. This process is again repeated, ter which the spirit may hold m 8olutio% 
and all the first products being mixed to- and the effect of such solution on the spe- 
aether, are distilled afresh. When about cific gravity ; and lastly, the specific gra- 
Salf the hquor is come over, this is to be vity ^ the fluid must be ascertained by e 
set apart as pure alcohol. proper floating instrument with a gmduab- 

Alcohol in this state, however, is not so ed stem, or set of weights ; or, which majr 
pure aa when, to use the language of the be more convenient, witli both, 
old chemists, it has been dephiegmated, or The strength of brandies in commerce 
sUUfurtherfreedfrom water, by means of is judged by the phial, or by burning* 
Mome alkahne salt. Boerhaave recom- The phial proof consists in agitating the 
mended, for this purpose, the muriate of spirit in a bottle, and observing the fonn 
soda, deprived of its water of crystalliza* and manitude of the bubbles &at collect 
tion by heat, and added hot to the spirit* round the edge of the tiquor, technical^ 
Butthesubcarbonateofpotsshisprefera* termed the Zead, which are larger tfaie 
Ue. About a third of the weight of the stronger the spirit. These probwly d&* 
alcohol should be added to it m a glass pend on the solution of resinous matter 
vessel, well shakeio, and then suffered to from the cask, which is taken up in greater 
subside. The salt will be moistened by quantities, the stronger the spirit. It is 
the water absorbed from the alcohol ; not difficult, however, to produce this ap* 
which being decanted, more of the salt is pearance by various nmple additions te 
to be adde^and this is to be continued till weak spirit. The proof by burning is 
the salt falls dry to the bottom of the also fallacious; because the magnitu&of 
vessel. The alcohol in this state will be the flame, and quantity of residue, in the 
seddened by a portion oi the pure potash, same spirit, vary g^reatly with the form of 
which it wUl hold in solution, from which the vessel it is burned in. If the vessel 
it must he freed by distillation in a water be kept eool, or suffered to become hot» 
bath. Dry muriate of lime may be substi- if it be deeper or shallower, the results 
tuted .advantageously for the alkali. will not be the same in each case. It doee 

As alcohol IS much lighter than water, not follow, however, but that manufactu* 
its specific gravity is adopted as the test rers and others may in many instances re* 
of its purity. Fourcroy considers it as ceive considerable information from these 
wfftifiy^ to the highest point when its spe- signs, in circumstances exactly alike, and 
cific gnivi^ is 829, that of water bemg in the course of operations wherein it 
1000 i and perhaps this is nearly as far as would be inconvenient to recur continue 
it can be carried by the process of Bou- ally to experiments of specific gravity, 
elle or Baume simply. Mr.Bories found The importance of this object, as well 
the first measure that came over from for the purposes of revenue as of com« 
twenty of spirit at 836 to be 820, at the meree, induced the British government to- 
teaqierature of 71^ F. Sir Ch|urles Bla^> employ Dr. Blagden, now Sir Charles, to 
deiw by the addition of alkali, brought it institute a very minute and accurate series 
to 813, at 60^ F. Chaussier professes to of experiments. These may be consider* 
have reduced it to 798 ; but he gives ed as fundamental results ; for which res- 

998.35 as the specific gravity of wat^* son, I shall give a summary sf them inlkui 
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flaee, from the Philosophical Tnasactions M the only accurate method of fixing^ th«r 

fer 1790. proportions. In fluids of such very une- 

The first object to which the expeti- qua! expansions by heat as water and alco^ 

ments were directed was to ascertain the hoi, if measures had been employed, in- 

quantity and law resulting from the mutual creasing or decreasing in regular propor* 

penetration of water and spirit. tions to each other, the proportions of the 

All bodies in general expand by heat ; masses would have been sensibly irregu- 
but the quantity of this expansion, as well lar : now the latter was the object in view, 
as the law of its progression, is probably namely, to determine the real quantity of 
not the same in any two substances. In spirit in any given mixture, abstracting^ 
water and spirit they are remarkably dif- the consideration of its temperature. Be- 
ferent. The whole expansion of purespi- sides, if the proportions had been taken 
rit from 30*^ to 100** of Fahrenheit's ther* by measure, a different mixture should 
mometer is not less than l-25th of its have been made at every different degree 
whole bulk at 30^ ; whereas that of water, of heat But the principal consideration 
in the same interval, is only l-145th of its was, that with a very nice balance, such vlb 
bulk. The laws of their expansion are was employed on tms occasion, quantities 
still more different than the quantities. If can be determined to much greater exact- 
the expansion of quicksilver be, as usual, ness by weight than by any practicable 
taken for the standard, (our thermome- way of measurement. The proportions 
ters being constructed with that fluid,) were therefore always taken by weight, 
the expansion of spirit is, indeed, progres- A phial being provided of such a size as 
sively mcreasing with respect to that stan- that it should be nearly full with the mix- 
dard, but not much so within the above- ture, was made perfectly clean and dry, 
mentioned interval ; while water kept and being counterpoised, as much of the 
firomfreezing to 30^, which may easily be pure spirit as appeared necessary was 
done, will absolutely contract as it is heat- poured into it. Tne weight of this spirit 
ed for ten or more degrees, that is, to 40^ was then ascertained, and the weight of 
or 42^ of the thermometer, and will then distilled water required to make a mixture 
beg^n to expand as its heat is augmented, of the intended proportions was calcuhu 
at first slowly, and afterward gradually ted. This quantity of water was then add- 
more rapidly, so as to observe upon the ed, with all the necessary care, the last 
whole a very increasing progression. Now, portions being put in by means of a well- 
mixtures of these two substances will, as known instrument, which is composed of 
may be supposed, approach to the less or a small dish terminating in a tube drawn 
the greater of these progressions, accord- to a fine point: the top of the dish bein^ 
ing as they are compounded of more api- covered with the thumb, the liquor in it 
lit or more water, while their total expan- is prevented from running out through the 
non will be greater, according as more tube by the pressure of the atmosphere^ 
spirit enters into their composition ; but but instantly begins to issue by drops, or 
the exact quantity of the expansion, as a very small stream, upon raising the 
well as law of the progfression, in all of thumb. Water being thus introduced in- 
thera, can be determined only by triab. to the phial, till it exactly counterpoised 
These were, therefore, the two other prin- the weight, which having been previously 
eipal objects to be ascertained by experi- computed, was put into the opposite scale, 
ment. the phial was shaken, and then well stop- 

The person engaged to make these ex- ped with its glass stopple^ over whiclr 

]ieriments was J)r. Dollfuss, an ingenious leather was tied very tight, to prevent 

Swiss gentieman then in Liondon, who had evaporation. No mixture was used till it 

distingfuished himself by several publican had remained in the phial at least a month, 

tions on chemical subjects. As he could for the full penetration to have takeir 

not conveniently get the quantity of spirit place; and it was always well shaken be- 

he wanted lighter than 825, at 60° F., he fore it was poured out to have its specific 

fixed upon this strength as the standard gravity tried, 
for alcohol. 2. There are two common methods of 

These experiments of Dr. Dollfuss were taking the specific gravity of fluids ; one, 

repeated by Mr. Gilpin, clerk of the Roy- by finding the wei^t wlUch a solid body 

al Society ; and as the deductions in this loses by being immersed in them ; the 

account will be taken chiefly from that other, by filling a convenient vessel with 

last set of experiments, it is proper here them, and ascertaining the increase of 

to describe minutely the method observed weight it acquires. In both cases a stan- 

by Mr. Gilpin in his operation. Thisnatu- dard must have been previously taken, 

ratty resolves itself into two parts: the way wjiich is usually distilled water; namely, 

of making the mixtures, and the way of in the first method, by finding the weight 

Jiscertaining their specific gravity. lost by the solid body in the water; and 

1. The mixtures were xnade by weighty ia the second method, the weight of the 
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TMsel filled with water. The latter was for the ])ttrpose was a hollow glass bstS^ 

preferred, for the following reasons :— terminating in a neck of small bore. That 

When a ball of ^lass, which is the pro- which Dr. DoUfuss used held 5800 grains 
perest kind of solid body, is weighed in of distilled water ; but as the balance was 
Mny spirituous or watery fluid, the adhe- so extremely accurate, it was thought ex- 
sion of the fluid occasions some inaccura- pedient, upon Mr. Gilpin's repetition of 
ey, and renders the balance comparatively tbe experiments, to use one of only 2965 
sluggish. To what degree tliis effiectpro- gfrains capacity, as admitting the heat of 
oeed.^ is uncertain ; but from some expe- amy fluid contained in it to be more nicely 
riments made by Mr. Gilpin with that determined. The ball of this vessel, which 
view, it appears to be very sensible, may be calked the weighing bottle, mea- 
Moreover, m this method a large surface sured about 2.8 inches in diameter, and 
must be exposed to the air during the was spherical, except a slight flattening 
operation of weighing, which, especially on the part opposite to the neck^ which 
in the higher temperatures, would give oc- served as a bottom for it to stand upon, 
casion to such an evaporation as to alter Its neck was formed of a portion of a ba» 
essentially the strength of the mixture. It rometer tube, .25 of an inch in bore, and 
seemed also as if the temperature of the about IJ inch long; it was perfectly cy- 
fluld under trial could be determined more lindrical, and, on its outside, very near thd 
exactly in the method of filling a vessel, middle of its length, a fine circle or ring 
than in the other : for the fluid cannot was cut round it with a diamond, as the 
well be stirred while the ball to be weigh- mark to which it was to be filled with the 
ed remains immersed in it ; and as some liquor. This mark was made by fixing 
time must necessarily be spent in the the bottle in a lathe, and turning it round 
weighing, the change of heat which takes with great care, in contact with the dia« 
place during that period will be unequal mond. The ^lass of ^is bottle was not 
through the mass, and may occasion a sen- very thick; it weighed 916 gndns, and 
sible error. It is true, on the other hand, with its silver cap 9j6. 
that in the method of filling a vessel, the When the specific gravity of any liquor 
temperature could notbeascertsunedwith was to be taken by means of this bottle, 
the utmost precision, because the neck of the liquor was first brought nearly to the 
the vessel employed, containing about ten required temperature, and the bottle was 
grains, was filled up to the mark with spi- filled with it up to the beginning of the 
rit not exactly of the same temperature, neck onl^, that there might be room for 
as will be explained presently : but this shaking it. A very fine and sensible ther- 
error, it is supposed, would by no means mometer was then passed through the 
equal the other, and the utmost quantity neck of the bottle into the contained li- 
of it may be estimated very nearly. Fi- quor, which showed whether it was above 
nally, it was much easier to bring the fluid or ' below the intended temperature. In 
to any given temperature when it was in the former case the bottle was brought in- 
a vessel to be weighed, than when it was to colder air, or even plunged for a mo- 
to have a solid body weighed in it ; be- ment into cold water ; the thermometer 
cau<)e in the former case the quantity was in the mean time being frequently put in- 
smaller, and the vessel containing it more to the contained liquor, till it was found 
manageable, being readily heated with the to sink to the right point. In like man- 
hand or warm water, and cooled with cold ner, when the hquor was too cold, the 
water : and the very circumstance, that so bottle was brought into warmer air, im- 
much of the fluid was not required, prov- mersed in warm water, or more common* 
ed a material convenience. The particu- ly held between tbe hands, till upon re^ 
lar disadvantage in the method of weigh- peated trials with the thermometer Uic 
ing in a vessel, is the difliculty of filling it just temperature was found. It will be 
with extreme accuracy ; but when the ves- understood, that during the course of this 
sel is judiciously and neatly marked, the heating or cooling, the bottle was very 
error of filling will, with due care, be ex- frequently shaken between each immer- 
ceedingly minute. By several repetitions tion of the thermometer ; and the top of 
of the same experiments, Mr. Grlpinseem- the neck was kept covered, either with 
ed to bring it within the 1-1 5000th part oi the finger, or a silver cap made on pur- 
the whole weight. pose, as constantly as possible. Hot wa- 

The above-mentioned considerations in- ter was used to raise the temperature only 
duced Dr. Blagden, as well as the gentle- in heats of 80^ and upwards, inferior heats 
men employed in the experiments, to give being obtained by applying the hands to 
the preference to weighing the fluid it- the bottle ; when the hot water was em- 
self; and that was accordingly the method ployed, the ball of the bottle was plunged 
practised both by Dr. DoUfuss and Mr. into it, and again quickly lifted out, with 
Cilpin in their operations. the necessary shaking interposed, as often 

The vessel chosen as most convenient » was necessuy for coromttnicating the 
Vofc I. [18] 
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required heat to the liquor; but care was and spirit; the quantity of water adde<l 
taken to wipe the bottle dry after each being successively aug^mented, in the pro- 
immersion, before it was shaken, lest any portion of five s^sdns to one hundred of 
a(Uiering moisture might by accident get the spirit ; and these inixtures were also 
into it. The liquor having by these means weigned in the bottle, like the pure spirit, 
been brought to the desired temperature; at every five degrees of heat» The num- 
the next operation was to fill up the bot- ber» hence resulting are delivered in the 
tie exactly to the mark upon the neck» following table; where the first column 
which was done with some of the same 11- shows the degrees of heat; the second 
quor, by means of a glass funnel with a gives the weight of the pure spirit con- 
veiy small bore. Mr. Slpin endeavoured tained in the bottle at those difierent de- 
to get that portion of the liquor which grees ; the third gives the weight of a 
was employed for this putpose, pretty ^mixture in the proportions of 100 parts by 
nearly to the temperature of the liquor weight of thatspint to 5 of water, and so 
contained in the bottle ; but as the whole on successively till the water is to the spirit 
quantity to be added never exceeded ten as 100 to 5. They are the mean of three 
gnuns, a difference of ten degrees in the several experiments at least, as Mr. Gilpin 
heat of that small quantity, which is more always filled and weighed the bottle over 
than it ever amounted to, would have oc- ag^ain that number of times, if not oftener. 
casioned an error of only l*30th of a de- The heat was taken at the even degree, 
gree in the temperature of the mass, as shown by the thermometer, without any 
Enough of the liquor was put in to fill the allowance m the first instance, because the 
neck rather above the mark, and the su- coincidence of the mercury with a division 
perfluous quantity was then absorbed to can be perceived more accurately than 
great nicety, by bringing into contact with any fraction can be estimated ; and the er- 
it liie fine point <^ a small roll of blotting rors of the thermometers, if any, it was 
paper. As the surface of the liquor in the supposed would be less upon the grand 
neck would be always concave, the bot- divisions of 5 degrees than in any others, 
torn or centre of this concavity was the tt must be observed, that Mr. Gilpin used 
part made to coincide with the mark round the same mixture throughout all the dif- 
the glass ; and in viewing it care was ta- ferent temperatures, heating it up from 
ken, that the near and opposite sides of 30° to 100° ; hence some smaQ error in its 
the mark should appear exactly in the strength may have been occssioned in the 
same line, by which means all panJIax was higher degrees, by more spirit evaporat- 
avoided. A sUver cap, which fitted tight, ing than water: but this, it is beheved, 
was then put upon the neck, to prevent must have been trifling, and greater in- 
evaporation ; and the whole apparatus convenience would probably have result- 
was in that state laid in the scale of the ed from interposing afresh mixture, 
balance, to be weighed with all the exact- The precise specific gravity of the pure 
ness possible. spirit employed was .82514 ; but to avoid 
The spirit employed by Mr. Gilpin was an inconvenient fraction, it is taken, in 
furnished to him by Dr. Dollfuss, under constructing the table of specific gfravi- 
whose inspection it had been rectified from ties, as .825 only, a proportional deduc- 
Tum suppilied by government. Its speci- tion being made from all the other num- 
fic gravity, at 60 degrees of heat, was bers. Thus the following table gives the 
.82514. It was first weighed pure, in the true specific gravity, at the different de- 
above-mentioned bottle, at every five de- grees of heat, of a pure rectified spirit, 
grees of heat, from 30 to 100 inclusively, the specific gravity of which at 60° is 
Then mixtures were formed of it, and dis- .825, together with the specific gravities 
tilled water, in every propoi-tion, from of different mixtures of it with water, at 
l-20th of the water to equal parts of water those different temperatures. 
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JSeal Specific GravUiet at the different Temperatures, 



Heat. 



30O 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 



The 
pure 
^irit- 



'83896 

83672 

83445 

83214 

82977 

82736 

82500 

82262 

82023 

81780 

81530 

81291 

81044 

807941 

605481 



100 
gnuns 
of spirit 
to B gr. 
of water 



84995 
84769 
84539 
84310 
84076 
83834 
83599 
83362 
83124 
82878 
82631 
82396 
82150 
81900 
816571 



100 
grains 
of spirit 
to 10 gr. 
of water 



85957 
85729 
85507 
85277 
85042 
84802 
84568 
84334 
84092 
83851 
83603 
83371 
83126 
82877 
82639 



100 
g^ins 
of spirit 
tol5gr. 
of water 



100 
grains 
of spirit 
toSOgr. 
of water 



100 
grains 
of spirit 
toS5gr. 
of water 



86825 

86587 

86361 

86131 

85902 

85664 

85430 

85193 

84951 

84710 

84467 

84243 

84001 

83753 

83513 



'87585 

87357 

87134 

86905 

86676 

86441 

86208 

85976 

85736 

85496 

85248 

85036 

84797 

84550 

84038 



•88282 

88059 

87338 

87613 

87384 

87150 

86918 

86686 

86451 

86212 

85966 

85757 

85518 

85272 

85031 



loo I 100 
grains grains 
Of spint 



toSOgr. 
of water 

•88921 
88701 
88481 
88255 
88030 
87796 
87569 
87337 
87105 
86864 
8G622 
86411 
86172 
85928 
85688 



of spirit 
to35gr. 
of water 



•i95U 
89294 
89073 
88849 
88626 
88393 
88169 
87938 
87705 
87466 
87228 
87021 
86787 
86542 
86302 



100 
grains 
of spirit 
to40gr. 
of water 



•90054 
89839 
89617 
89396 
89174 
88945 
88720 
88490 
88254 
88018 
87776 
87590 
87360 
87114 
86879 



100 
grains 
of spirit 
to45gr« 
of water 



.90558 
90345 
90127 
89909 
89684 
89458 
89232 
89006 
88773 
88538 
88301 
88120 
87889 
87654 
87421 



100 
grains 
of spirit 
toSOgr. 
of water 

•91023 
90811 
90596 
90380 
90160 
89933 
89707 
89479 
89252 
89018 
88781 
88609 
88376 
88146 
87915 



fieat. 



100 
grains, 
of spirit 
toftfgr. 
of water 



100 
gntins 
of roirit 
toOOgr. 
of water 



100 I 100 
grains {grains 
of spirit of spirit 



91449 
91241 
91026 
90812 
90596 
90367 
90144 
89920 
89695 
89464 
89225 
89043 
88817 
88588 
88357 



toOSgr. 
of water 



•91847 
91640 
91428 
91211 
90997 
90768 
90549 
90328 
90104 
89872, 
89639 
89460 
89230 
89003 
88769 



•92217 
92009 
91799 
91584 
91370 
91144 
90927 
90707 
90484 
90252 
90021 
89843 
89617 
89390 
89158 



toTOgr. 
of water 



•92563 

92355 

92151 

91937 

91723 

91502 

91287 

91066 

90847 

90617 

903851 

90209 

89988 

89763 

89536 



11)0 
gnine 
oi spirit 
to 75 gr. 
of water 

.92889 
92680 
92476 
92264 
92051 
91837 
91622 
91400 
91181 
90952 
90723 
90558 
90342 
90119 
89889 



100 
graini 
of spirit 
to90gr. 
of water 

•93191 

92986 

92783 

92570 

92358 

92145 

91933 

91715 

91493 

91270 

91046 

90882 

90668 

90443 

90215 



100 

gnint 
of spirit 
to85gr. 
of water 

•93474 
93274 
93072 
928591 
92647 
92436 
92225 
92010 
91793 
91569 
91340 
91186 
90967 
90747 
90522 



100 
grains 
of spirit 
toQOgr. 
of water 



•93741 
93541 
93341 
93131 
92919 
92707 
92499 
92283 
92069 
91849 
91622 
91465 
91248 
91029 
90805 



100 
gnuns 
of spirit 
toOSgr. 
of water 

•93991 

93790 

93592 

93382 

93177 

92963 

92758 

92546 

92333 

92111 

91891 

91729 

91511 

91290 

91066 



100 
gr. of 
spirit to 
100 gr 
of water 



•94222 

94025 

93827 

93621 

93419 

93208 

93002. 

92794 

92580 

92364 

92142 

91969 

91751 

91531 

91310 



Heat. 
SO** 


05 1 
grains of 
spirit to 
lOOgr.of 

water. 


00 J 
grains of 
spirit to 
lOOgr.of 
water. 


§5 J 
grains of 
spirit to 
lOOgr.of 
water. 


80 
grains of 
spirit to 
lOOgr.of 
water. 


^* J 
gnuns of 

spirk to 

lOOi^r.of 

water. 


70 
grains of 
spirit to 
lOOgr.of 
water. 


Of 
grates of 
spirit to 
100 gr. of 
water. 


00 I 
grains of 
spirit to 
lOOgr.of 
water. 


55 1 
grains of 
spirit to 
lOOgr.of 
water. 


50 
grains of 
spirit to 
100 gr of 
water. 


.94447 


.94675 


.94920 


.95173 


.95429 


.95681 


.95944 


.96309 


.96470 


.96719 


35 


94249 


94484 


94734 


94988 


95246 


95502 


95772 


96048 


96315 


96579 


40 


94058 


94295 


94547 


94802 


95060 


95328 


95602 


95879 


96159 


96434 


45 


93860 


94096 


94348 


94605 


94871 


95143 


95423 


95705 


95993 


96280 


50 


93658 


93897 


94149 


94414 


94683 


94958 


95243 


95534 


95831 


96126 


55 


93452 


93696 


93948 


94213 


94486 


94767 


95057 


95357 


95662 


95966 


60 


93247 


93493 


93749 


94018 


94296 


94579 


94876 


95181 


95493 


95804 


65 


93040 


93285 


93546 


93822 


94099 


94388 


94689 


95000 


95318 


95635 


70 


92828 


93076 


93337 


93616 


93898 


94193 


94500 


94813 


95139 


95469 


75 


92613 


92865 


93132 


93413 


93695 


93989 


94301 


94623 


94957 


95292 


80 


92393 


92646 


92917 


93201 


93488 


93785 


94102 


94431 


94768 


95111 
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praint oflg^ins offgnraini o{]gTuna of]|^ina ofjfrains of|graim ofjg:raiM of)g:nimB of| 


Heat. 


spirit toiipirit to 


spint to 


spint to 


tpint to 


spirit to 


spirit to 


spirit to 


spint to 




lOOgr.of 


100 gr. of] 100 gr. ofl 100 gr. of 


l'>0fr.of 


lOOgr.of 


lOOgr.of 


lOOgT.of 


tOOgr.of 




water. 


water. 


water. 


water. 


water. 


water. 


water. 


water. 


water. 


30^ 


.96967 


.97200 


.97418 


.97635 


.97860 


.98108 


.98412 


.98804 


.99334 


35 


96840 


97086 


97319 


97556 


97801 


98076 


98397 


98804 


99344 


40 


96706 


96967 


97220 


97472 


^7ti7 


98033 


98373 


98795 


99345 


45 


95563 


96840 


97110 


97384 


97666 


97980 


98338 


98774 


99338 


50 


96420 


96703 


96995 


97284 


97589 


97920 


98293 


98745 


99316 


55 


96272 


96575 


96877 


97181 


97500 


97847 


982,9 


98702 


99284 


60 


96122 


96437 


96752 


97074 


97410 


97771 


98176 


98654 


99244 


65 


95962 


96288 


96620 


96959 


97309 


97688 


98106 


98594 


99194 


70 


95802 


96143 


96484 


96836 


97203 


97596 


98028 


98527 


99134 


75 


95638 


95987 


96344 


96708 


97086 


97495 


97943 


98454 


99066 


80 


95467 


95826 96192 


96568 


96963 


97385 


97845 


98367 


98991 



Pro^i this table, when the specific gra- 
vity of any spirituous liquor is ascertained, 
it will be easy to find the qtiantity of rec- 
tified spirit of the abare-mentioned stand- 
ard, contained iw any given quantity of it, 
either by weight or measure. 

Dr. Blapden concludes this part of the 
report wim observing, that as the experi- 
ments were made wiUi pure spirit and wa- 
ter, if any extraneous substances are con- 
tained in the liquor to be tried, the speci- 
fic gravity in the tables will not give ex- 
actly the proportions of water and spirit 
in it. The substances likely to be found 
in spirituous liquors, where no fraud is 
suspected, are essential oils, sometimes 
empyreumatic, mucilaginous or extract 
tive matter, and perhaps some saccharine 
matter. The efiect of these, in the course 
of trade, seems to be hardly such as would 
be worth the cognizance of the excise, nor 
could it easily be reduced to certain rules. 
Essential and empyreumatic oils are near- 
ly of the same specific gravity as spirit, in 
genera] rather lighter, and therefore, not- 
withstanding the mutual penetration,, will 
probably make little change in the speci- 
fic gravity of any spirituous liquor in which 
they are dissolved. The other substances 
are all heavier than spirit; the specific 
gravity of common gum being 1.482, and 
of sug^ 1.606, according to the tables of 
M. Brisson. The effect of them therefore 
will be to make spirituous liquors appear 
less strong than they really are. An idea 
was once entertsuned of endeavouring to 
determine this matter with some preci- 
Bion; and accordingly Dr. DoUfuss evapo- 
rated 1000 grains of brandy, and the same 
quantity of rum, to dryness ; the former 
left a residuum of 40 grains, the latter only 
of 8^ grains. The 40 grains of residuum 
from the brandy, dissolved again in a mix- 
ture of 100 of spirit, with 50 of water, in" 
creased its specific gravity .00041 ; hence 
the effect of this extraneous matter upon 
the specific gravity of the brandy contain- 
ing ii would be to increase the fifth ^ 



cimal by six nearly, equal to what would 
indicate in the above-mentioned mixture, 
about one -seventh of a grain of water more 
than the truth, to 100 of spirit ; a quantity 
much too minute for the consideration of 
government. 

• The strength of spirits is determined, 
according to the existing laws, by Sikes' 
hydrometer ; but as many dealers use Di- 
cas's, I shall describe it here, and the for- 
mer under Distillation. 

It consists of a light copper ball, termi- 
nating below with a ballast bottom, and 
above with a thin stem, divided into ten 
parts. The upper extremity of the stem 
IS pointed, to receive the little brass poi- 
ses, or discs, having each a hole in its cen- 
tre. These poises are numbered 0, 10, 
20, 30, &c. up to 350, which is the li|;htest 
of the series. The intermediate units are 
given by tlie subdivisions on the stem. A 
graduated ivory scale, with a sliding rule 
and thermometer, accompanies the hydro- 
meter, to make the correction for tempe- 
rature. The first thing in using this in- 
strument is to plunge the thermometer 
into a glass cylinder containing the spirits 
to be tried. The sliding rule has then 
the degree of temperature indicated, 
moved opposite to zero. The hydrome- 
ter is now placed in the liquid, and such 
a poise is put on as to submerge a portion 
of the stem. The weight, added to the 
number on the stem, gives a sum, opposite 
to which on the scale we find a quantity, 
by which the particular spirit may exceed 
or fall short of proof. Thus, if it mark 20 
under proof, it signifies that every 100 
gallons of that spint would require to have 
20 gallons of water abstracted from it to 
bring it up to proof. If it mark 10 over 
pro(% we learn Uiat every 100 gallons con- 
tain too little water, by 10 gallons. When 
the thermometer degree of 60** is put op- 
posite to zero, then the weights and value 
of the spirits have the following relatians 
on this scale. 



122.0 


10 


143.5 


Proof 


16r. 


10 over proof 


193. 


20 


221, 


30 


251. 


40 


284.5 


50 


322.5 


60 


350.5 


Alcohol. 
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103.5 denotes 20 under proof Ihe products passed along a glass tube 

about six feet in length, refrigerated by 
ice. A little charcoal was deposited in 
the porcelsun, and a trace of oil in the 
glass tube. The resulting ^ being ana- 
lyzed in an exploding eudiometer, with 
oxygen, was found to resolve itself into 
carbonic acid and water. I'hree volumea 
of oxygen disappeared for every two vo- 
lumes of carbonic acid produced ; a pro- 
There is, besides, an upper line on the portion which obtains, m the analysis by 
scale, which exhibits the relation of spirit oxygenation of defiant gas. Now, at 
to water reckoned unity. Thus, above 10 nothing resulted but a combustible gas of 
per cent, over proof in the second line, this peculiar constitution, and condensed 
we find in the upper line 8. From which water equal to fj JJ of the original weight 
we learn, that 8 of that spirit by bulk, of the alcohol, we may conclude, that v*. 
will take 1 of water to bring it down to pour of water and olenant gas are the sole 
proof. At 60* Fahr. I find that 10 over constituents of alcohol. Subtracting the 
proof on Dicas corresponds to 13.8 per cent, of water in the alcohol at 
Specific gravity 0.9085 the beginning of the experiment, the ab- 
3i over proof to 0.9169 solute alcohol of Richter will consist of 
Proof, 0.9218 I3.r hydrogen, 51.98 carbon, and 34.32 
Now, by GHpin's tables this indicates a oxygen. Hence M. Gay-Lussac infers, 
compound of 100 grains of alcohol 0.825, that alcohol, in vapour, is composed of 
and 85 grains of water But by Lowitz's one volume defiant gas, and one vdume 
table in Crell's Annals, the above specific of the vapour of water, condensed by 
gravit> corresponds to 48 alcohol of 0.791 chemical afiinity into one volume, 
at the temperature of 68®, united to 52 of The sp. gr. of olefiant gas is 0.97804 
water, and cooled down to 60. Equal (MT aqueous vapour is 0.62500 
weights of that strong alcohol and water, ■ 
ipve, at 60O, a specific gravity of 0.9175. Sum — 1.60304 
By the Act of Parliament of 1762, the spe- And alcoholic vapour is — 1.6133 
cific gravity of proof was fixed at 0.916. These numbers approach nearly to those 
It is at present to water as 12 to 13, or ■- which would result from two prime equi- 
0.923. See DisTTiLATTOK.* ^ ^ valents of olefiant gas, combined with one 
The most remarkable cluffacteristic pro- of water; or ultimately, three of hydro- 
perty of alcohol, is its solubility or combi- gen, two of carbon, and one of oxygen.* 
nation in all proportions wim water ; a A considerable number of the uses of 
property* possessed by no other combus- this fluid as a menstruum, will pass under 
tible substance, *except the acetic spirit our observation in the various articles of 
obtained by distilling the dry acetates. * this work. The mutual action between 
"When it is burned m a chimney which alcohol and acids produces a light, vola- 
communicates with the worm-pipe of a tile, and inflammable oil, called ether, 
dbtilling apparatus, the product, which is See Ethsb. Pure alkalis unite with spirit 
condensed, is found to consist of water, of wine, and form alkaline tinctures. Few 
which exceeds the spirit in weight about of the neutral salts unite with this fluid* 
one-eighth part; *or more accurately, except such as contain ammonia. The 
100 parts of alcohol, by combustion, yield cari)onated fixed alkidis are not soluble in 
136 of water.* If alcohol be burned in it. From the strong attraction which ex- 
dosed vessels with vital air, the product ists between alcohol and water, it unites 
is found to be water and carbomc acid. \^ith this last in saline solutions, and in 
Whence it is inferred that alcohol con- most cases precipitates the salt. This is 
sists of hydrogen, united either to carbo- a pleasing experiment, which never fiiils 
mc acid or its acidifiable base ; and that to Surprise those who are unacquainted 
the oxygen uniting on the one part with with cnemical effects. ^ If, for example, a 
the hydrogen, forms water; and on the saturated solution of nitre in water be to- 
other with the base of the carbonic acid, ken, and an equal quantity of strong spi- 
forms "dutt add. rit of wine be poured upon it, the mixture 
* The most exact experiments on this will constitute a weaker spirit, which is 
subject are those recently made by M. de incapable of holding the nitre in solution s 
Saussure. The alcohol he used had, at it therefore falls to the bottom instantly, 
62.8^, a specific gravity of 0.8302 ; and by in the form of minute ci^stals. 
Richter's proportions, it consists of 13.8 The deg^es of sdubiUty of many neu- 
water, and 86.2 of absolute alcohol. The tral salts in alcohol have been ascertained 
vapour of alcohol was made to traverse a by experiments made by Macquer, of 
Mmw poxceli^ tube ignitcdi from wludi which an account is published in the Me- 
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Boirs oi the Tiuin Academy, llie aico* 
hoi he employed was carefully freed from 
fuperabundant water by repeated rectifi- 
cations, without addition of any interme- 
diate substance. The salts employed in 
his experiments were previously deprived 
of their water of crystallization by a care- 
ful drying. He poured into a matrass, 
upon each of the salts thus prepared, half 
an ounce of his alcohol, and set the mat- 
rass in a sand-bath. When the spirit be- 
gan to boil, he filtrated it while it wM hol^ 



Q^anHty 


Salts soluble in 


ojgraint. 


200jTfl«7i« of spirit. 


4 


Nitrate of potash 


5 


Muriate of potash 
Sulphate ol soda 





15 


Nitrate of soda 





Muriate of soda 





Sulphate of ammonia 


108 


Nitrate of ammonia 


34 


Muriate of ammonia 


288 


Nitrate of lime 


288 


Muriate of lime 


84 


Nitrate of silver 


204 


Muriate of mercury 


4 


Nitrate of iron 


36 


Muriate of iron 



and left it to cool, that he might observe 
the crystallizations which took place. He 
then evaporated the spirit, and weighed 
the saline residuums. He repeated Siese 
experiments a second time, with this dif- 
ference, that instead of evaporating the 
spirit in which the salt had been digested, 
he set fire to it in order to exapune the 
phenomena which its flame might exhibit. 
The principal results of his experiments 
are subjoined. 



PecuUar phenomena of theJUme, 



48 Nitrate of copper 
48 Muriate of copper 



C Flame larger, higher, more ardent, yellow, 
\ and luminous. 

Large, ardent, yellow, and luminous. 

Considerably red. 

Yellow, luminous, detonating. 

Larger, more ardent, and reddish* 

None. 

Whiter, more luminous. 

None. 
C Larger, more luminous, red and decrepitat- 

t ing. 

Like that of the calcareous nitre. 

None. 

Large, yellow, luminous and decrepitating. 

Red and decrepitating. 

More white, luminous and sparkling. 
CMore white, luminous ana green, much 
< smoke. The saline residuum became 
C black and burnt. 

Fine green, whitCi and red fulgurations. 



Macquer accompanies the relation of 
his experiments with many judicious re- 
flections, not eiisily capable of abridg- 
ment. 

* The alcohol he employed in the above 
experiments had a specific g^vity of 0.840. 
In analytical researches, alcohol affords 
frequently a valuable agent for separating 
salts from each other. We shall there- 
fore introduce the following additional 
table, derived chiefly from the experi- 
ments of Wenzel ; — 

100 parts of alcohol dissolve of 

Temp, 
Nitrate of Cobalt at 
Copper 
Alumina 
Lime 
Magnesia 
Muriate of Zinc 

Alumina 
Magnesia 
Iron 
Copper 
Acetate of Lead 

At the boiling p^int, 100 parts of alco- 
hol dissolve of muriate of lime 100 parts 
Nitrate of ammonia, 89 

Corrosive sublunate, 88.8 



74.0 parts 

46.5 

41.7 

24.6 

20.0 

9.6 

7,S 

7.1 



54.5^ 


100 parts 


54^ 


100 


54.5 


100 




125 


180.5 


290 


54.5 


100 


54.5 


100 


180.5 


547 


180.5 


100 


180.5 


100 


154.5 


100 



Succinic acid. 
Acetate of soda. 
Nitrate of silver. 
Refined sugar, 
Boracic acid. 
Nitrate of soda, 
Acetate of copper. 
Muriate of ammonia, 
Superarseniateofpotashy 3.75 
Oxalate of potash, - 2.92 
Nitrate of potash, - 2.08 

Muriate of potash, 2.08 

Arseniate of soda, - 1.58 
Arsenious acid, - 1.25 

Tartrate of potash, 0.42 

It appears from the experiments of Kir- 
wan, that dried muriate of magnesia dis- 
solves more abundanUy in strong than in 
weak alcohol. 100 parts of specific gravi- 
ty 0.900, dissolve 21.25; of 0.848, 23.75; 
of 0.834, 36.25; and of 0.817, 50 parts. 
The same holds to a more limited extent 
with acetate of lime ; 2.4 g^rains being so- 
luble in 100 of the first alcohol, and 4.88 
in 100 of the last. The other salts which 
he tried dissolved more sparin^y in the 
stronger than in the weaker alcohol. The 
temperature of the spirit was generally 
60^ 
AH deliquescent salts are soluble in al- 
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coboi Alcohol holding the strontitic IHgftratorf* This, the body of the atid 

•alts in solution! g^ves a flame of a rich and the two recipients nearest it, are 

ptiiple. The cupreous salts and boracic charged with the wine or fermented li- 

acid c^ve a green ; the soluble calcareous, quor. When ebullition takes place in the 

a reddish ; the baiytic, a yellowish. For still, the vapour i^uing from it communi- 

the effect of other salts on the cc^our of cates soon the boiling temperature to the 

the flame, see a preceding table. liquor in the two recipients. From these 

The alcohol ofO. 825 has been subjected the volatilized alcohol will rise and pass 

to a cold of — 91^ without congealing, into the third vessel, which is empty. 

But Mr. Hutton has gfiven, in the Edin- After communicating a certain heat to it, 

burgh Encyclopxdia, article Cold, an ac- a portion of the finer or less condensable 

count of his having succeeded in solidify- spirit will ]>ass into the fourth, and thence, 

ing it by a cold of— 110^. The alcohol in a littie, into the worm of the first refri- 

he employed had a density of 0.798 at 60^, geratory. The wine round the worm will 

His process has been kept secret. The Ukewise acquire heat, but more slowly, 

boiling point of alcohol of 0.825 is 176^, The vapour that in that event may pass 

Alcohol of 0.810 boils at 173,5^, For the uncondensed through the first worm, is 

force of its vapour at different tempera- conducted into a second, surrounded with 

Cures, and its specific heat, see VAPora. cold water. Whenever the stUl is worked 

If. Ctey-Lussac having shown that this off, it is replenished by a stop-cock from 
liquid is a compound of defiant gas and the nearest recipient, which, in its turn, 
water, potassium ought to disengage is filled from the second, and the second 
from it, hydrogen and defiant gas. In from the first worm tub. It is evident^ 
the absolute alcohol of Richter there is from this arrangement, that by keeping 
no water, independent of that which is the 3d and 4th recipients at a certain tern- 
essential to its constitution. See Fsbmin- perature, we may cause alcohd* of any 
TATiov. deg^e of lightness, to form directly at 

When chlorine is made to pass through the remote extremity of the apparatus. 
alcohol in a Woulfe's apparatus, there is a The utmost economy of fuel and time is 
mutual action. Water, an oily looking also secured, and a better flavoured spirit 
substance, muriatic acid, a littie carbonic is obtained. The arriereeota of bad spirit 
acid, and carbonaceous matter, are the * can scarcely be destroy edby infusion with 
products. This oily substance does not charcoal and redistillation. In this mode 
redden turnsole, though its analysis by of operating, the taste and smell are ex- 
heat shows it to contain muriatic acid. It cellent, from the first. Several stills on 
is white, denser than water, has a cooling the above principle have been constructed 
taste analogous to mint, and a peculiar, at Glasgow for the West India distillen^ 
but not ethereous odour. It is very solu- and have been found extremely advanta- 
ble in alcohol, but scarcely in water. The geous. The excise laws do not permit 
strongest alksdis hardly operate on it. their emplojonent in the home trade.* 

It was at one time maintained, that al- If sulphur in sublimation meet with the 
cohol did not exist in wines, but was ge« vapour of alcohol, a very small portion 
nerated and evolved by the heat of distil- combines with it, which communicates a 
lation. On this subject M. Gay-Lussac hydrosulphurous smell to the fluid. The 
made -some decisive experiments. He increased surface of the two substances 
agitated wine with litharge in fine powder, appears to favour the combination. It had 
tiU the Hquid became as limpid as water, been supposed, that this was the only way 
and then saturated it with subcarbonate of in whicnthey could be united; but K. 
potash. The alcohol immediatel^r sepa- Favre has lately asserted, that, having di- 
rated and floated on the top. He mstilled p^ested two drams of flowers of sulphur 
another portion of wine in vacuo, at 59^ m an ounce of alcohol, over a eentie fire 
I^r. a temperature considerably below not sufficient to make it boil, K>r twelve 
tiiat of fermentation. Alcohol came o\''er. hours, he obtained a solution that gave 
Mr. Brande proved the same position by twenty-three grains of precipitate. A si- 
saturating wme with subacetate of lead, milar mixture left to stand for a month in 
and adding potash. a place exposed to the solar rays, afforded 

KM. Achm and Duportal have substitut- sixteen grains of precipitate ; and another, 
ed for the redistillations used in converting from which the light was excluded, gave 
wine or beer into alcohol, a single process thirteen trains. If alcohol be boiled with 
of great elegance. From the capital of one-fourth of its weight of sulphur for an 
the still a tube is led into a large copper hour, and filtered hot, a small quantity of 
recipient. This is joined by a second tube, minute crystals will be deposited on cool- 
to a second recipient, and so on through ing ; and the clear fluid will assume an 
a series of four vessels, arranged like a opaline hue on being diluted with an 
WouUe's apparatus. The last vessel com- equal quantity of water, in which state it 
xaunicates with the worm of the first re- wiU pass the filter, nor will any sediment 
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he deposited for several hours. The si- series of experiments msde hy Betan? 

•ohol used in tiie last-mentioned experi- court, it appears, that the steam of alco« 

ment did not exceed .840. ^ hoi has, in all cases of equal temperature. 

Phosphorus is sparingly soluble in alco- more than double the force of that of war 

hoi, but in greater (quantity by heat than ter ; and that the steam of alcohol at 174^ 

in cold. The addition of water to this F. is equal to that of water at 212^ : thu» 

solution affords an opaque milky fluids there is a considerable diminution of the 

which gradually becomes clear by the consumption of fuel, and where this is so 

subsidence of the phosphorus. expensive as to be an object of ?reat im- 

Earths seem to have scarcely any action portance, by contriving the machinery so 

upon alcohol. Quick-lime, however, pro- as to prevent the alcohol from being lost^ 

duces some alteration in this fluid, by it may possibly at some future time be used 

changing its flavour and rendering it of i^ with advantage* if some other fluid of 

yellow colour. A small portion is proba- great expansive power, and inferior price^ 

bly taken up. ^ be not found more economical. 

Soaps are dissolved with great facility It was observed at the beginning of this 

in alcohol, with which they combine more article, that alcohol might be decomposed 

readily than with water. None of the me- by transmission through a red-hot tube i 

tals, or their oxides, are acted upon by it is also decomposable by the strong acids« 

this fluid. Resins, essential oils, camphor, and thus aflbrds that remarkable product^ 

bitumen, and various other substances, Ethse and Olsum Vixu 

are dissolved with great facility in alcohol. Ale. See Bbbr. 

from which they may be precipitated by Alembic, or Still. This part of che- 

the addition of water. From its property mical apparatus, used for distilling or 

of dissolving resins, it becomes the men- separating volatile products, by first rais- 

struum of one class of varnishes. See ing them by heat, and then condensing 

Varhish. them into the liquid state by cold, is of 

Camphor is not only extremely soluble extensive use in a variety of operations, 

in alcohol, but assists the solution of re- It is described under the article Laboaa- 

sins in it. Fixed oils, when rendered dry- tobt. 

ing by metallic oxides, are soluble in it, as Alexbboth Salt. Corrosive muriate 

well as when combined with alkalis. of mercury is rendered much more solu- 

Wax, spermaceti, biliary calculi, urea, ble in water, by the addition of muriate of 

and all the animal substances of a resinous ammonia. From this solution crystals are 

nature, are soluble in alcohol ; but it cur- separated by cooling, which were called 

dies mil^ coagulates albumen, and har- sal alembroth by the earlier chemists, and 

dens the muscular fibre and coagulum of appeared to consist of ammonia, muriatic 

the blood. acid, and mercury. 

The uses of alcohol are various. As a Algaboth (Powdeb of). Among the 
solvent of resinous substances and essen- numerous preparations which the alchemi- 
tial oils, it is employed both in pharmacy cal researches into the nature of antimony 
and by the perfumer. When diluted with have afforded, the powder of algaroth is 
an equal quantity of water, constituting one. When butter of antimony is thrown 
what is called proof spirit, it is used for into water, it is not totally dissolved; but 
extracting tinctures from vegetable and part of the metallic oxide falls down in 
other substances, the alcohol dissolving the form of a white powder, which is the 
the resinous parts, and tlie water the gum- powder of algaroth. It is violently purga- 
my. From giving a steady heat without rive and emetic in small doses of three or 
smoke when burnt in a lamp, it was for- four grains* See Antimoitt. 
merly much employed to keep water Alkahest. The pretended universal 
boiling on the tea-table. In thermometers solvent, or menstruum, of the ancient che« 
for measuring great degrees of cold, it is mists. Kunckel has very well shown the 
preferable to mercury, as we cannot bring absuidity of searching for a universal sol- 
it to freeze. It is in common use for pre- vent, by asking, ** If it dissolve all substan'^ 
serving many anatomical preparations, ces, in what vessels can it be contained^" 
and certain subjects of natural histoiy ; Alkalescent. Any substance in which 
but to some it is injurious, the molluscae alkaline properties are beginning to be 
for instance, the calcareous covering of developed, or to predominate, is termed 
which it in time corrodes. It is of con- alkalescent. The only alkali usually ob- 
siderable use too in chemical analysis, as sei'ved to be produced by spontaneous de- 
appears under the different articles to composition is the volatile; and from 
which it is applicable. their tendency to produce this, some spe- 

From the great expansive power of al- cies of vegetables, particularly the cruci- 

cohol, it has been made a question, whe- form, are styled alkalescent, as are some 

ther it might not be applied with advantage animal substances. See Febmeittatiok 

in the working of steam engines. From » (Putbid). 
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* AtJULT. A teim derived from lull tlie have teoniti, ttropia, bruciA, cicuta, datttf|| 

Arabic name of a plant, from the ashes of delpbia, hyosciama, morphia, strychniib 

which one species of alkaline substance and perhaps some other truly vegetable 

can be extracted. Alkalis may be defined, alkalis. The order of vegetable alkalis 

those bodies which combine with acids, may be as numerous as that of vegetable 

to as to neutralize or impair their activity, acids. The earths, lime, bary tes, and 

and produce salts. Acidity and alkalinity strontites were enrolled among the alka« 

•re therefore two correlative terms of one lis by Fourcroy j but they have been kept 

species of combination. When Lavoisier apart by other systematic writers, and are 

introduced oxygen as the acidifying prin- called alkaline earths. 

ciple, Morveau proposed hydrogen as the Besides neutralizing acidity, and there- 

alkalifying principle, from its bemg a con- by giving birth to salts, the first four alka« 

ttituent of volatile alkali or ammonia. Bi^t lis have the following properties : 
the splendid discovery by Sir H. Davy, of 1st, They change the purple colour of 

the metallic bases of potash and soda, and many vegetables to a green, the reds to 

of their conversion into alkalis, by combi- a purple, and the yellows to a brown. }f 

nation with oxygen, has banished for ever the purple have been reddened by acidy 

that hypothetical conceit. It is the mode alkalis restore the purple, 

in which the constituents are combined, 2d, They possess this power on vege- 

rather than the nature of the constituents table colours after being saturated with 

themselves, which gives rise to the acid carbonic acid, by which criterion they are 

or alkaline condition. Some metals, com- distinguishable from the alkaline earths. 

biaed with oxygen in one proportion, pro- 3d, They have an acrid and urinous 

duce a body possessed of alkaline proper- taste. 

ties, in another proportion of acid proper- 4th, They are powerful solvents or coiv 

ties. And on the other hand, ammonia rosives of animal matter; with which, aa 

and prussic acid prove that both the alka- well as with oils in general, they combine, 

line and acid conditions can exist inde- so as to produce neutrality. 

fendent of oxygen. These observations 5th, They are decomposed, or volati- 

y generalizing our notions of acids and lized, at a strong red heat, 

alkalis, have rendered the definitions of 6th, They combine with water in eveiy 

them very imperfect. The difficulty of proportion, and also largely with alcohol. 

tracing a limit between the acids and al- 7th, They continue to be soluble in 

kalis is still increased, when we find a body water when neutralized with carbonie 

sometimes performing the functi(ms of an acid ; while the alkaline earths thus be- 

acid, sometunes of an alkali. Nor can we come insoluble. 

diminish this difficulty by having recourse It is needless to detail at length Dr. 
to the beautiful law discovered by Sir H. Murray's speculations on alkalinity. They 
Davy, that oxygen and acids go to the seem to flow from a partial view of che- 
positive pole, and hydrogen, alkalis, and roical phenomena. According to him* 
ufiammable bases to the negative pole, either oxygen or hydrogen may generate 
We cannot in fact ^ve the name oi^ acid alkalinity, but the combination of both 
to all the bodies which go to the first of principles is necessary to give this condi- 
tbese poles, and that of alkali to those tion its utmost energy. " Thus the class 
that go to the second ; and if we wished of alkalis will exhibit the same relations 
to define the alkalis by bringing into view as the class of acids. Some are compounds 
their electric energy, it would be neces- , of a base with oxygen ; such are .the 
aary to compare them with the electric greater number of the metallic oxides, and 
energy which is opposite to them. Thus probably of the earths. Ammonia is a 
we are always reduced to define alkalini- compound of a base with hydrogen. Pot- 
ty by the property which it has of saturat- ash, soda, bary tes, strontites, and proba- 
ing acidity, because alkalinity and acidity bly lime, are compounds of bases with 
are two correlative and inseparable terms, oxygen and hydrogen ; and these lasl^ 
II. Gay-T.ussac conceives the alkalinity like the analogous order among the acids, 
which the metallic oxides enjoy to be the possess the highest power." Now, surely, 
result of two opposite properties, the al- perfectly dry and caustic barytes, lime, 
kalifying property of the metal, and the and strontites, as well as the dry potash 
addifying of oxygen, modified both by and soda obtuned by Gay-Lussac and 
the combination and by the proportions. Thenard, are not inferior in alkaline pow- 
The alkalis may be arranged into three er to the same bodies after they are slack" 
classes : 1st, Those which consist of a me- ed or combined with water. 100 parts of' 
tallic basis combined with oxygen. These lime destitute of hydrogen, that is, pure 
are three in number, potash, soda and oxide of calcium, neutralize 78 parts of 
fithia. 2d, That which contains no oxygen, carbonic acid. But 132 parts of Dr. Mur- 
viz. ammonia. 3d, Those containing oxy- ray's strongest lime, that is the hydrate, 
gen, hydrogen, and carbon. In this class we aro required to produce the same alka« 
Vol. r. . [ 19 ] 
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tnt effect If we igpute nitnte ofbaiTtea^ n ttriU apply to alkalis, adds, eartibty mev 
we obtain, as is well known, a perfectly tals, &c. He hopes to be able, very soon, 
dry baxjrtes, or protoxide of banom ; but to submit its construction and performance 
tfwe i^te crystallized barvtes^ weob- to the tribunal of the public. Meanwhile 
Udn the same alkatine eaitn combined directions will be s^iven in this work under 
with a prime equivalent of water. These the individual alksdis, for ascertaining the 
two different states ofbaxytes were de- quality of commerci:U specimens.* 
monstrated by M. Berthollet in an excel- Alxaitst. l*he alkanet plant is a kind 
lent paper published in the 2d volume of of bugloss, which- is a native of ^e warm- 
the Memoires D'Arcueil, so ftr back as er parts of Europe, and cultivated in some 
ia09. "The first barytes," (that from of our gazdens. The greatest quantitiea 
citystaHized barytes), says he, ** presents are raised in €>ermany and France, parti- 
all the characters ot a combination; it b cularly about Montpeher, whence we are 
en|^ed with a substance which ditnituah'- chiefly supplied with the roots. These* 
ea its action oo other bodies, which ren- are of a superior quaKty to such as are 
dera it more fusible, and which gives it by raised in England! This root imparts an 
fhuoB the appearance of glass. This sulh- elegant deep red colour to pure alcohol, 
tftance is nothing else but water; but in to oils, to wax, and to all unctuous sub- 
fiict, by adding a litUe water to the second stances. The aqueous tincture is of a dull 
barytes (that from ignited nitrate), and by brownish colour ; as is likewise the spiri- 
urging it at the fire, we give it the pro- tuous tincture when iiispissated to the con- 
pcarties of the first*' Page 47. lOO parts sistence of an extract. The principal use 
of barytes void of hydrogen, or dry bury- of alkanet root is, that of colouring oila^ 
tea, neutralize 28| ofd^ carbomc acid, unguents, and lip-salves. Wax tinged with: 
"Wheieas 111$ parts of the hydrate, or it» and applied on warm marble, stains it 
whatDr. Humy has styled the most en- of a flesh colour, which sinks deep into 
enretic, are required to produce the same the stone ; as the spirituous tincture gives 
effect. In fact, it is not hydrogen which it a deep red stain.f 
Combines with the pure barytic earth, but As the colour of this root is confined te- 
hydrogen and oxygen ia the state of war the bark, and the small roots have more 
ter. The proof of this is, that when car- bark in proportion to their bulk than the 
bonic acia and that hydrate unite, the ex- great ones, these also afford most colour, 
act quantity of water is disengaged. The * Allahitk. A mineral first recoKnized 
protoxide of barium, or pure barytes, has as a distinct species by Mr. Allan, of Edin- 
never been combined with hydrogen by burgh, to whose accurate knowted^ and 
any chemist.* splendid collection, the science or mine- 
Alkali (PoLoeisncATsn, or PfiirBsiAir.) ndogy has been so much indebted in Scot- 
When a fixed alkali is ignited with bul- land. Its anidysis snd description^ by Dr. 
lock's blood, or other animal substances, Thomson, were published in the 6th vo- 
and lixiviated; it is found to be in a great lume of the Edinburgh Ph. Trans. M» 
'measure saturated with the prusncacid: Giesecke found it in a granite rock m. 
fix}m the theories formeriy adopted re- West Greenland. It is massive and of •. 
specting this combination, it was distin- brownish black colour. External Kutie« 
guished by the name of pbtogisticated al- dull; internal, shining and resinous— ffae« 
kali. See Acin (Pbcssic.) ture small cencfaoidal-'Opaque— nreenish 
Alkali (Tolatilx.) See AwoinA. gny streak— scratches glass ana horn- 
* Alkalixstbb; The name first given Blende — brittle— spec grav. 3 5 to 4.O.. 
1!»y M. Descroizilles to an instrument or Froths and melts mipeneetly before the 
measure of lus naduation, (or determining - — — 
the quantity of rikah in commerdal pot- f On making aninfusion of alkanet roots- 
ash uid soda, by the quantity of dilute sul- in alcohol, I was surprised to find the co-^ 
phuric add of a known strength which a lour a deep blue, mstead of being red. 
eertain weight of them eould neutralize. Remembenn^ tJbat the alcohol had stood 
His method was unnecessarily operose. over an alkali, I added some acid to the 
A much simpler, and very accurate mode, blue infiision. It became instantly red^ 
was exlubited by Dr. Ure befine the Xi- and the same colour appeared to be pro- 
neir Boacrd of Dublin in Jtme 1816, and duoed originally, when t&e roots were 
aeon afterwards submitted in manuscript steeped in pure alcohol*.. I am surprised, 
to Dr.. Henry, who has since then expung- that I have not met with any account of 
ed the description of M. Descroizifles' id^ habitudes so interesting, and which ac- 
kalitneter from his valuable elements, and quire additional value, when contrasted 
substituted one on Dr. lire's princiiile, with those of litmus and other vegetable 
More recently Dr. Ure has been occupied colours, ori^nally blue. These, redden- 
In completing tiie arrangement of an in- ed by an acid, are restored by an alkali;, 
atrument for giving increased fiicility and while sdkanet, made blue by aUuHs^ vs^ 
dispatch to caemical malysiS' in genend. restored by acidB*^ 
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lAow-pipe, into a black scoria. It eon- * Bvery alloy is distingoiBhed by th% 

sists in 100 parts, of silica 35.4, oxide of metal which predominates in its composi- 

-cerium 33.9, oxide of iron 25.4, lime 9.2, tion, or which gives it its value. Thua 

alumina 4. 1, and moisture 4.0. It has been English jewellery trinkets are ranked un« 

also found crystallized in four, six, or eight- der alloys of gold, though most of them 

sided .prisms. It closely resembles gaido- deserve to be placed under the head of 

linite, but may be distinguished, from the copper. When mercuiy is one of the com- 

thin fragments of the latter being trans- ponent metals, the alloy is called amalgam, 

lucent on the edges, and of a fine green Thus we have an amalgam of gold, uTver* 

colour, whereas those of the former are tin, &c. Since there are about 30 dJJTer- 

commonly opaque and of a yellowish ent permanent metals, independent of 

brown. The ores of cerium analyzed by those evanescent ones that constitute the 

Berzelius, under the name of cerin^ ap- bases ofthe alkalis and earths, there ought 

proach very closely in their composition to be about 870 different species of binaiy 

to aUanite.* alloy. But only 132 species have been 

* AxLocHHoiTK. A mssfflve opaque mi- hitherto made and examined. Some me« 
neral of a g^yish, yellowish, or reddish tals have so little affini^ for others, that 
colour. Quartz scratches it, but it strikes as yet no confound of them has been ef« 
'fire with steeL It has externally, a glis- fected, whatever pains have been taken* 
teningf, and intemally, a glimmering lustre. Most of these obstacles to alloying, arise 
Its fracture is uneven, and its firagments from the cfifierence in fusibility and vola- 
are translucent on the edges : sp. gr. 3.5 tility. Tet a few metals whose melting 
to 3.6. It melts befoie the blow-pipe into point is nearly the same, refiise to unite, 
a black opaque enamel. Tauquelin's ana* It is obvious that two bodies wffl not com- 
lyns is the following : Silica 35, lime 30.5, bine, unless ^eir afiinity or reciprocal at- 
«xide-of iron 17, alumina 8, carbonate of traction, be^ stronger than the coheuveat- 
lime 6, oxide of manganese 3^, M. Brong- traction of their individual paroles. To 
Aiart says it is absolutely infusible without overcome this cohedon of Uie solid bo- 
addition, and that it requires a flux as dies, and render affinity predominant, they 
phosphate of soda or ammonia. With must bepenetmted by caloric. If one h% 
these it passes through a heautiful grada- veiy difficult of fiision, and the other veiy 
tion ofcolours. It is covered at first with fioktile, they will not unite unless the re* 
a species of enamel, which becomes on <dprocalattnMftionbe exceedingly strong, 
cocuing reddiidi yellow, then rreehish, and But if their degree of fusibility be afanosi 
lastly of a dirty yellowish white. He re- the same, they are etaSfy placed in the dr- 
presents it as pretty difficult to break. It cumstances most favourable for making an 
was found by M. Dandrada in the iron alloy, tf we are therefore far from know- 
mine of Virums, near Drammen in Norway, ing all the binary aUoys which are posra- 
1t is accompanied by carbonate of lime* ble, we are still further removed from 
gnotoxide df iron, and sometimes brown knowing all the triple, quadruple, &c. 
garnets.* vhich may exist. It must be confessed* 

* Allophanx. a mineral of a blue» and moreover, that this department of ehenus- 
i^metimes a green or brown colour, which try has been imperfectly cultivated, 
occurs massive, or in imitative shapes. Besides, alloys are not, as far as we 
Lnstre vitreous; fracture imp^ectiycon- know, definitely regulated like oxides in 
ehoidal ; transparent or translucent <»i the the proportions of ueir component parts, 
edges. Moderately hard, but very brittle . 100 parts of mercury will combine with 4^ 
Sp.gr. 1.89. Composition, silica 21.92» or 8, parts ofoxygen» to form two distinct 
Alumina 32.2, lime 0.73, sulphate of lime oxides, the black and the red; but with 
0.52, carbonate of copper 3.06, hydfate of no greater, less, or intermediate propor- 
iron 0.27, water 41.3. Str^meyer* It ge- tions. But 100 partsof mercurjr will unite 
latinises in acids : It as found in a bed of with 1, 2, 3, or with any quantity up to a 
iroBshot limestone in gravwacke slate, in 100 or 1000, of tin or lead. The alloys 
the focest of Thurin|^ ft was called Bie- have the closest relations ift their physical 
manmte.* properties with the metals. They are all 

ALi.aT, or AixoT. Where any precious tolii atl!he temperature ofthe atmosphere^ 
metal is mixed with another of less value, except some amalgams j they possess roe- 
the assayers eaH the latter the idloy, and tallic lustre, even when reduced to a ooarse 
4o not in general consider it in any other powder; are completely opaque, andmore 
point of view than as debasing or diroi- or less dense, according to the metals 
mshing the value of the precious metal, which compose them; are excellent con- 
Philosophical chemists have availed them- ductors of electricity } crystallise more or 
eelvesofthistermtodistinguish all metal- less perfectly; some are brittle, others 
£c compounds in general. Thus brass is ductile and maUeable ; some have a pecu- 
ealled an alloy of copper and. zinc; biU Uar odour; several are very sonorous and 
metal an a&oyofcopper and tin. Cttwtic Wben mafloy co«»stBofQiet^ 
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Aflf^rently fuuble, it is usually imJleable ed charcoal. The melted alloy should al« 

while cold, but brittle while hot; as is ex- so be occaaionaUy stirred up with a rod of 

•mplified in brass. pottery. 

The density of an alloy is sometimes Themost direct eyidence of a chemical 

Sreater, sometimes less than the mean chanre having taken place in the two me- 
ensity of its components, showing^ that, tals by combination, is when the alloy 
at the instant of their union, a diminution, melts at a much lower temperature than 
or augmentation of volume takes place, the fusing points of its components. Iron 
The relation between the expannon of the which is nearly infusible, when alloyed 
separate metals, and that of their alloys, with gold, acquires almost the fusibility 
has been investigated only in a very few of this metal. Tin and lead form solder, 
•ases. Alloys containing a volatile metal an alloy more fusible than either of its 
are decomposed, in whole or in part, at a components ; but the triple compound of 
«tron^ heat. This happens with those of tin, lead, and bismuth, is most remarkable 
arsenic, mercury, tellurium and zinc, on this account. The analogy is here 
Those that consist of two differently fusi- strong, with the increase of solubility, 
ble metals, may often be decomposed, by which salts acquii'C by mixture, as is exem- 
exposing them to a temperature capable pliiied in the uncrystallizable residue of 
of melting only one of them. This opera< saline solutions, or mother waters, as they 
iion is called eliquation. It is practised are called. Sometimes two metals will 
on the great scale to extract silver from not directly unite, which yet, by the in- 
eopper. The argentiferous copper is melt- tervention of a third, are made to corn- 
ed with 3^ times its weight of^ lead ; and bine. This happens with mercury and 
the triple alloy is exposed to a sufficient iron, as has been shown by Messrs. Aikin, 
beat. The lead carries off the silver in who effected tliis difficult amalgamation 
its fusion, and leaves the copper under by previously uniting the iron to tin or 
the form of a spongy lump. The silver is zmc. 

afterwards recovered from the lead by The tenacity of alloys is generally^ 

another operation. though not always, inferior to the mean of 

Some alloys oxidize more readily by the separate metals. One part ef lead 

heat and air, than when the metals are se- will destroy the compactness and tenacity 

parately treated. Thus 3 of lead, and f of a thousand of gx)ld. Brass, made with 

of tin, at a dull red, bum visibly, and are a small proportion of zinc, is more ductile 

almost instantly oxidized. Each by itself than copper itself; but when one-third ol 

in the same circumstances, would oxidize zinc enters into its composition, it be* 

slowly, and without the disengagement of comes brittle, 

fight. In common cases, the specific gravity 

The formation of an alloy must be regu- affords a good criterion whereby to jud|fe 

lated by the nature of the particular me- of the proportion in an alloy, consisting 

tals; to which therefore we refer. of two metals of different densities. But 

The degree of affinity between metals a veiy fallacious rule has been given in 

may be in some measure estimated by the some respectable works, for comparing 

greater or less facility with which, when the specific gfravity that should result (roca 

of different degrees of fusibility or vela- given quantities of two metals of known 

tility, they unite, or with which they can densities alloyed together, supposing no 

after union be separated by heat. The chemical penetration or expansion of vo- 

Sreater or less tendency to separate into lume to take place. Thus it has beem 
ifferent proportional alloys, by long con- taught, that if gold and copper be united 
tinned fusion, may also give some informa- in equal weights, the computed or roathe- 
tion on this subject. Mr. Hatchett re- matical specific gravity of the alloy is the 
marked, in his admirable researches on arithmetical mean of the two specific gra- 
metallic alloys, that gold made standard vities. This error was pointed out by me 
with the usual precautions by silver, cop- in a paper published in the 7th number of 
per, lead, antimony, &c. and then cast in- the Joiimal of Science and the Arts ; and 
to vertical bars, was by no means a uni- the correct rule was at the same time 
form compound ; but that the top of the given. The details belong to the article 
bar, corresponding to the metal at the hot- Specific Gravity ; but the rule merits a 
torn of the crucible, contained the larger place here. The specific gravity of the 
proportion of gold. Hence, for thorough alloy is found by dividing the sum of the 
combination, two red-hot crucibles should weights by the sum of the volumes, com- 
be employed; and the liquefied metals pared to water, reckoned unity. Or in 
should be alternately poured from the one another form, the rule may be stated thus : 
into the other. And to prevent unneces- Multiply the sum of the weights into the 
sary oxidizement by exposure to air, the product of the two specific gravities for a 
crucibles sifould contain, besides the me- numerator, and multiply each specific 
tal, a mixture of eommon Mi and "pound- gravity into the weight or the other bod^. 
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and ftdd the two products together for « liquors ; and psrt arises with both in dis* 
denominator. The quotient obtained by tillation. Rerober obtained from them 
dividing the numerator by the denomina- l-3d of watery extract, and 3-32ds of spirit 
tor, is the true comfmted mean specific tuous. Bitter almonds are poisonous to 
gravity; and that found by experiment, birds, and to some animals. A water dis- 
being compared with it, will shew whe- tilled from them, when made of a certain 
ther expansion or condensation of volume deg^e of strength, has been found from 
has attended the chemical combination, experiment to be poisonous to brutes; 
Gold having a specific gravity of 19.o6, and there are instances of cordial spirita 
and copper of 8.87, beine alloyed in impreg^ted with them being poisonoua 
equal weights, give on the fallacious rule to men. It seems, indeed, that the vege- 
of the arithmetical mean of the denaitiesy table principle of bitterness in almonda 
19.36 4- 8.87 ^^^ ^^ kernels of other fniits, is destruo- 

— ^ 7" ' — 14.11 ; whereas the tive to animal life, when separated by dia- 

^ ^ tillation from the oil and farinaceous mat« 

rightly calculated mean specific gfravity is ter. The distilled water from laurel leaves 
only 12.16. it is evident that by compar-, appears to be of this nature, and its poi* 
ing the former number with chemical ex- sonous effects are well known, 
periment, we should be led to infer a pro- Sweet almonds are made into an emul- 
digioas condensation of volume beyond sion by trituration with water, which on 
what really occurs. standing separates a tliick cream floating^ 

A circumstance was observed by Mr. on the top. The emulsion may be cur* 
Hatchett to influence the density of me- died by heat, or the addition of alcohol or 
tals, which a priori might be thought un- acids. The whey contains gum, extractive 
important. When a bar of gold was cast matter, and sug^r, accordmg to Professor 
in a vertical position, the density of the Proust ; and the curd, when washed and 
metal at the lower end of the bar was dried, yields oil by expression, and after- 
greater t^>an that of the top, in the pro- wards by distillation the same products aa 
portion of 17. ^64 to 17.035. Are we to cheese. The whey is a good diluent, 
mfer that melted metal is a compressible * Prussic or hydrocyanic acid is the de- 
fluid, or rather, that particles passing in- leterious ingredient in bitter almonds. 
to the solid state under pressure, exert The best remedy after emetics is a cora- 
their cohesive attraction with adventitious bination of sulphate of iron with bicarbo- 
strength } Under the title metaij a tabular nate of potash.* 

view of metallic combinations will be Alois. This is a bitter juice, extracted 
found, and under that of the particular from the leaves of a plant of the same 
metal, the requisite information about its name. Three sorts of jdoes are distin- 
idloys. guished in the shops by the names of 

Alluttai. Formations, in geology, are adoe socotrina, aloe hepatica,' and aloe 
recent deposites in valleys or in plains, of caballina. The first denomination, which 
the detritut of the neighbouring moun- is applied to the purest kind, is taken 
tains. Gravel, loam, clay, sand, brown from the island of Zocotora ; the second, 
coal, wood coal, bog iron ore, and cak or next in quality, is called hepatica, from 
tuff, compose the alluvial deposites. The its liver colour} and the third, caballina, 
gravel and sand sometimes contain gold from the use of this species being confined 
and tin, if the ores exist in the adjoining to horses. These kinds of aloes are said 
mountains. Petrified wood and animal to differ only in purity, though, from the 
skeletons are found in the alluvial days difference of their flavours, it is probable 
and sand.* ^ ^ that thev may be obtained in some in- 

Almohds. Almonds consist chiefly of stances nom different species of the same 
an oil of the nature of fat oils, together plant It is certain, however, that the dif- 
with farinaceous matter. The oil is so lerent kinds are all prepared at Morviedro 
plentiful, and so loosely combined or mix- in Spain, from the same leaves of l^e com- 
ed with the other principles, that it is ob- mon aloe. Deep incisions are made in the 
tained by simple pressure, and part of it leaves, from which the juice is suffered 
may be squeezed out with the fingers, to flow ; and this, afler decantation from 
Five pounds and a half have yielded one its sediment, and inspissation in the sun, 
pound six ounces of oil by cold expression, is exposed to sale in leathern bags by the 
and three quarters of a pound more on name of socotrine aloes. An additional 
heating them. There are two kinds of quantity of juice is obtained by pressure 
almonds, the sweet and bitter. The bit- from the leaves ; and this, when decanted 
ter almonds yield an oil as tasteless as that from its sediment and dried, is the hepatic 
of the other, all the bitter matter remain- aloes. And lastly, a portion of juice is 
ing in the cake after the expression, obtained by strone pressure of the leaves, 
C^at part of the bitter matter dissolves and is mixed with the dregs of the two 
hy^gestioss both in watery and spirituQiis preceding kinds i» form Ikt cabalUne 
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•tZoes. ne iSnt kmd is wtad to oontaiii nl occun hc^ massiTe and in insuhtefl. 

much leas resin. The principal chanctt* n baUs, of a grayish black colour, dull lu«- 

of g^ood aloes are these : it must be flossy* tre» strai^t slaty fracture, titular itag^ 

not very black, but brown ; when rubbeid ments, streak coloured like itself; thou^ 

or cut, of a yellow colour; compact, but soft it is not very brittle. Effloresces, ac- 

easy to break; easily soluble; of anun« quiring^ the taste of alum. 

Sleasant peculiar smell, which cannot be 2. Glossy Alum-slate. A massive mine- 
escribed, and an extremely bitter taste, ral of a bluish black colour. The rent* 
Aloes appears to be an intimate combi- display a variety of lively purple tints. It 
nation of gummy resinous mattei^ so well has a semi-metallic lustve in the fracture, 
blended together, that watery orspiri- which is straight, slaty, or undulating^, 
tuous solvents, separately applied, dissolve There is a soft variety of it approaching 
the greater nart of both. It b not deter- in appearance to slate clay. By exposure 
mined whether there be any difference in to air, its thickness is ptodigiousiy aug^ 
the medical properties of these solutions, mented by the formation of a saline efflo- 
Both are purgative, as is likewise the aloes rescence, which separates its thinnesC 
in substance ; and, if used too freely, are plates. These afterwards exfoliate in brit- 
«pt to prove heating, and produce hemor- tie sections, causing entire disintegration.^ 
rikoidal complaints. * Alcxisa. One of the primitive earths^ 

* Braconnot imagines he has detected which, as constituting the plastic princi- 
in aloes a peculiar pnnciple, similar to the pie of all days, loams and boles, was cal- 
^itter retirunu whicn Vauquelin has found led ai^ orthe«mllaceous earth; but now» 
IS many febrifuge backs. The recent juice as being obtained in g^atest purity fitm 
of the leaves absorbs oxygei^ and be- alum, is styled alumma. It was deemed 
comes a fine reddish purple pigment.* elementaty matter till Sir H. Davy's cele- 

Aludsl. . The process of sublimation brated electro-chemical researches led to 
differs from distillation in the nature of its the belief of its being, like baxytes and 
product, which, instead of becoming con- lime, a metallic oxide, 
densed in a fluid, assumes the solid state. The purest native alumina is found iu 
and the form of the receivers may •of the oriental gems, the sapphire and rubv. 
course be very different. The receivers They consist of nothing but this earth* 
for sublimates are of the nature ofchim- and a small portion of colouring matter, 
aeys, in which the elastic products are The native porcelain clays or kaolins^ 
condensed, and adhere to their internal however white and soft, can never be re- 
surface. It is evident that the head of an garded as pure alumina. They usually 
alembic will serve very well to receive contun fully halftheir weight of silica, and 
Stnd condense such sublimates as are not frequentiy other earths. To obtain pure 
very volatile; 1^ earlier chemists, whose alumina we dissolve alum in 30 times its 
notions of -simplicity were not always the weight of water, and add to it « little of 
most perfect, thought proper to use a thesolutionofcarbonatertif soda, to throw 
number of «milar heads, one above the 4lown any iron which may be^^ffesent. 
other, ooramunicating in succession by We then drop the supernatant liqtu4 into 
means of a perforation in the superior part a quantity of the water of ammonia, taking 
of each, which received the neck of the care not to add so much of the alumihous 
capital immediately above it. These heads, solution as will saturate tiie ammonia* 
differing in no respect from the usual The volatile alkali unites with tibe sul- 
heads (tt alembic^ excepting in their bav. phuric acid of the alum, and the earthy 
ing no nose or beak, and in the other cir- basis of the latter is separated in a white 
cumstances here mentioned, were called spongy precipitate. This must be throws 
aludels. They are seldom now to be seen on a filter, washed, or edulcorated as the 
in chenucal laboratories, because the op- old chemists expressed it, by repeated ai^ 
crations of this art may be performed with fusions of water, and then dried. Or if an 
greater simplicity of instruments, provi- alum, made with ammoma instead of po^ 
ded attention be paid to the heat and aj^, as is the case witii some French 
other circumstances. alums, can be got, nmple ignition dissi- 

* Alvm. See Alumibta, Sulphate of.* pates its acid and alkaline constituentSy 

* AxuM-E&RTH. A massive mineral, of leaving pure alumina. 

a blackish brown colour, a dull lustre, an Alumma prepared by the first procesli 
eartiiy and somewhat slaty fracture, see- is arhite, pulverulent, soft to the touch, ad- 
tile, and rather soflt. By BUaproth's analy- heres to the tongue, forms a smooth paste 
sis it contsuns, charcoal 19.65, silica 4/0, without grittiness in the mouth, insipid^ 
alumina 16^ oxide of iron 6.4, sulphur 2.84^ inodorous, produces no change in ve^e- 
sulphates of lime and potash, each 1,5, sul- table colours, insoluble in water, but miz<- 
^hate of iron 1.8, magnesia uid muriate of es with it readily in every proportion^ 
potashO.5, and water 10.75. and retains a smaU quantity with con- 

* Aiivx-Slats. 1. CoaiMO. Tlds niae* ndeisble fereei is infusible in the strongw 






fjit httkt of a furnace, experienciiie mcM- 
fy a condensation of Toiume and conse- 
quent hardness^ but it is in small quanti- 
ties melted by the ozy-hydrogen blow- 
pipe. Its speeifie gravity is 2.000, in the 
state of powder, but by Ignition it is aug^ 
mented. 

Eyeiy analogy leaili to the belief that 
ahimina contains a peculiar metal, which 
may be called aluminum. The fost e^- 
dences obtained of this poution are pre- 
sented in Sir H. Davy'a researches^ iron- 
negatively electrified by a very high pow- 
er being fused in- contact wiui pure alu- 
mina, formed a globule whiter than pure 
iron, which effervesced slowly in water, 
becoming covered witk a white powder. 
The solution of this in^ muriatic acid, de- 
composed by an alkali^ afforded alumina 
and oxide of iron-. By passing potassium 
in rapour througb alumina heated to 
whiteness, the greatest part of the potato 
slum became converted mto potaab^ which 
formed a coherent mass wil£ that past of 
the alumina not decompounded ; uid in 
this nuss there were numerous gray par- 
ticles, having the metallic lustre, and 
wMch became white when heated in the 
air, and which slowly effervesced in wa- 
ter. In a similar en)eriment made by the 
same illustrious chemist, a strong red 
keat only being applied to the alumina, a 
mass was obtained, whidi took fire spon- 
taneously by exposure to air, and wnich 
effervesced violentlv in water.. This mass 
iras probably an siloy o# aluminum and 
potassium. The converrion of potassium 
into its deutoxide, dry potash, b^ alumina, 
proves the presence of oxygen in the lat- 
ter. When regarded as an oxide, Sir H. 
Hwy estimatesjits oxygen and basis to be 
to one another as l5 to 33 ; or as 10 to 2S» 
The prime equivalent of alumina would 
tirns appear to be 1.0 -f- 3.2 » 3.2. 

But Berzelius's anriysis of sulphate of 
ahmiRa seema ta indicate 2.136 as the 
quantity of the eartih which combines witi^ 
5. of the acid. Hence aluminum will come 
to be represented by 2.136 — 1. — 1.136. 
But we shall presently show that his ana- 
iyiis, both of alum axA sulphate of alumi- 
na, may be reconciled to Sir. H. Davy's 
equivalent prime — 3.2. That of alumi- 
num win become of course 2.2. 

Alumina which has lost its plasticity by 
ignition, recovers it by being dissolved in 
an acid or alkaline menstruum, and then 
precipitated. In this state it is called a 
nydrate, for when dried in a steam-heat it 
retains much water; and therefore re- 
sembles in composition wavellite, a beau- 
tiful mineral, consisting almost entirely of 
alumina^ with about 28 per cent of water. 
Alumina ia widely diffused in nature. It is 
a constituent of erery soil, and of almost 
^fry rock* It is the Imsis of porcelaiBj 
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pottery, bncks^ and crucibles. Its afBm^ 
lor vegetable colouring matter, is made 
use of in the preparation of lakes, and ii» 
the arts of dyeing and calico printing. 
Native combinations of alumina, constitute 
the fuller's earth, ochres, bole% pipe-clays, 
&c.* 

* AlVXHTA, (SALTS' of). 

These salts have the following general 
eharacters : 

K Most of them are very soluble in wa* 
ter, and their solutions have a sweetish 
acerb taste. 

2. Ammonia throws down their earthy 
base, even, though they have been previ- 
ously acidulated with muriatic aoid. 

3.^ At a strong red heat they give out a 
portion of their acid. 

4. Phosphate of ammonia gives a white 
precipitate. 

S.> Ifydriodate of potash produces a flocr 
culent precipitate of a white colour, pass- 
ing into a permanent yellow. 

6* They are not affeeted by oxalate of 
ammonia, tartaric, acid, ferroprussiate of 
potash, or tincture of galls ; by the first 
two tests they are distinguished fronv 
y ttria, and by the last two nom that earth 
and ghicina. 

7. If bisulphate of potash be added to a. 
solution of an aluminous salt, moderately 
concentrated, octahedral crystals of alam 
will form. 

Acetate of Alumina. By digesting strfrng- 
acetic acid on newly precipitated sdumina^ 
this saline combination can be directiy 
formed. Vinegar of ordinary streng^ 
scarcely actaoa the earths But the salt is 
seldom made in this way» It is prepared 
in large quantities for the calico printers, 
by decomposing alum with acetate of lead ; 
or more economically with aqueous ace- 
tate of Mme, having a specific gravity of 
about 1.050; a gallon of which^eqpvalent 
to nearly half a pound avoirdupois of dry 
acetic acid) is employed for every 2j lb. 
of alum. A sulphate of lime is formed by 
eemplex afHnity, which precipitates, and 
an acetate of alumina floats above.' The 
above proportion of alum is much beyond 
the equivalent quantity \. and the specific 
gravity of the liquid is consequently raised 
by the excess of salt. It is usuaHy 1.080. 
By careful evaporation capillary crystals 
are formed, which readily aeHquesce. M. 
Gay-Lussac made some curious observa- 
tions on the solutions of this salt Even 
when made witii cold saturated solutions 
of alum and acetate of lead, and conse- 
qnentiy but littie concentrated, it be- 
eomes turbid when heated to 122^ Fahr. ; 
and at a boiling heat a precipitate falls of 
about one-half of the whole salt. On cool- 
ing, it is redissolved. This decomposition 
by heat, which would be prejudicial to the 
calico printer, is prevented by the excesm 
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•f ahuDt which is properly used in tctusl makes the equivalent 21.361, oxygen ber 

practice. M. Cray-Lussac thinks this phe- ing reckoned lU, it* we consider it a coiq- 

nomenon has considerable analogy, with pound of a prime proportion of each. But 

the coagulation of albumen by heat; the if we regard it as consisting of 3 of acid 

particles of the water, and of the solid mat- and 2 of base, we shall have J2.0 for the 

ter, being earned by the heat out of their prime equivalent ol alumina. The reasoa 

sphere of activity, separate, it is probably for preferring this number wUl appear i^ 

a subacetaie which falls down, as well as treating of the next salt.* 

that which is obtained by drying the crys- * Alum. This important salt has been 

tals. WenzePs analysis of acetate of alu- the object of innumerable researches, both 

mina g^ves 73.81 acid to 26.19 base in 100 with regard to its fabrication and compo- 

parts. If we suppose it to consist, like the sition.* It is produced, but in a very small 

sulphate, of three primes of acid to two of quantity, in the native state ; and tuis is 

alumina, we shall have for its equivalent mixed with heterogeneous matiers. It ei^ 

proportions, 20 of dry acid-}- 6.4 earth, floresces in various forms upon ores dur- 

or 75.8 t|- 24.2 » 100. As alum contains, ing calcinations but it seldom occurs crys- 

in round numbers, about l-9th of earthy taUized. The greater part of this salL is 

base, 8 oz. of real acetic acid present in factitious, being extracted from various 

the g^lon of the redistilled pyrolignous, minerals called alum ores, such as, 1. Sul« 

would require about 2] lbs. of alum, for phuretted clay. This constitutes the pu« 

exact decomposition. The excess employ- rest of all aluminous ores, namely, that of 

cd is found to be useful. la Tolfa, near Civita Vecchia, in Italy. It 

The affinity between the constituents is white, compact, and as hard as indurate 

of this salt is very feeble. Hence the at- ed clay, whence i is called petra alumina* 

traction of cotton fibre for alumina, aided w. It is tasteless and mealy ; one hun- 

by a moderate heat, is suffident to decom- dred parts of this ore contain above forty 

pose it. of sulphur and fifty of clay, a small quan- 

The following salts of alumina are in- tity of potash, and a little uron. Bergmann 

soluble in water: — Arseniate, borate, phos- »ays it contains forty-three of sulphur in 

phate, tungstate, roellate, saclactate, lith- one hundred, thirty-five of clay, and twen- 

ate, malate, campborate. The oxalate is un- ty two of siliceous earth. This ore is first 

erystallizable. It consists of 56 acid and torrefied to acidify the sulphur, which then 

water, and 44 alumina. The tartrate does acts on the clay, and forms the alum, 

not crystallize. But the tartrate of potash 2. The pyritaceous clay, which is found 

and alumina is remarkable, according to at Schwerosal, in Saxony, at the depth of 

Thenard, for yielding no precipitate, ten or twelve feet. It is a black and hard, 

cither by alkalis or alkaline carbonates, but brittle substance, consisting of clay. 

The supergallate crystallizes. There pyrites, and bitumen It is exposed to the 

seems to be no dry carbonate. A super- air for two years ; by which means the py- 

nitrate exists very difficult to crystaUize. rites are decomposed, and the alum is 

Its specific g^vity is 1.645. A moderate formed. The alum ores of Hesse and Liege 

heat drives off the acid. The muriate is are of this kind ; but they are first torre- 

easily made by digesting muriatic acid on fied, which is said to be a disadvantageous 

gelatinous alumina. It is colourless, astrin- method. 

gent, deliquescent, uncrystallizable, red- 3. The schistus aluminaris contains a 

dens turnsole, and forms a gelatinous variable proportion of petroleum and py- 

mass by evaporation. Alcohol dissolves at rites intimately mixed with it. When the 

60** half its weight of this salt. A dull red last are in a very lar^^e quantity, this ore 

lieat separates the acid from the alumina, is rejected as containing too much iron. 

Its composition is, according to Bucholz, Professor Bergmann veiy properly sug- 

29.8 aci<^ 30.0 base, 40.2 water, in 100 gested, that by adding a proportion of 

parts. clay, this ore may turn out advantageously 

Sulphate ofcUundna exists under several for producing alum. But if the petrol be 

modifications. The simple sulphate is ea- considerable, it must be torrefied. The 

sily made, by digesting sulphuric acid on mines of Becket in Normandy, and those 

pure clay. The salt thus fonned crystalli- of Whitby in Yorkshire, are of this spe* 

zes in thin soft plates, having a pearly lus- cies. 

tre. It has an astringent taste, and is so 4. Volcanic aluminous ore. Such is that 

soluble in water as to crystallize with dif- of Solfaterra near Naples. It is in the form 

ficulty. When moderately heated the wa- of a white saline earth, after it has ef- 

ter escapes, and, at a higher temperature, florescedin the air ; or else it is in a stony 

the acid. Berzelius has chosen this salt form. 

for the purpose of determining the eqiii- 5. Bituminous alum ore is called shale. 

Talent of alumina. He considers the dry and is in the form of a shistus, impregnat- 

sulphate as a compound of 100 parts ef ed with so much oily matter, or bitumen, 

sulphuric acid with 42.722 eazth. This as to be inflammable. It is found in S we- 
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deii» lad alflo in the coal nuiies at Wiiitt< 
bareo, and elsewhere. 

Chaptal has fabricated alum on a large 
scale nom its component parts. For this 

J purpose he constructed a chamber 91 feet 
ong, 48 wide, and 31 high in the middle* 
The walls are of common masonry, lined 
with a pretty thick coating of plaster. The 
floor is paved with bricks^ bedded in a 
mixture of raw and burnt clay ; and tliis 
pavement is covered with another, the 
joints of which overlap those of the first, 
and instead of mortar the bricks are joined 
with a cement of equal parts of pitch, tur* 
Dentine, and wax, which, after having been 
boiled till it ceases to sweU, is used hot 
The roof is of wood, but the beams are 
very close together, and grooved length- 
wise, the intermediate space being filled 
up by planks fitted into the grooves, so 
tbat the whole is put together without a 
laiL Lastly, the whole of the inside is 
covered with three or four successive 
coatings of the cement above mentioned, 
the first being laid on as hot as possible; 
and the outside of the wooden roof was 
varnished in the same manner^ The purest 
and whitest clay being made into a paste 
with water, and formed into balls half a 
foot in diameter, these are calcined in a 
furnace, broken to pieces, and a stratum 
of the firagments laid on the floor. A due 
proportion of sulphur is then ig^uted in 
the chamber, in the same manner as for 
the fiUuication of sulphuric acid ; and the 
fiagments of burnt dav, imbibing this as 
It forms, begin after a few days to ciack 
ai^d open, and exhibit an efflorescence of 
sulphate of alumina^ When the earth has 
completely effloresced, it is taken out of 
the chamber, exposed for some time in an 
open shed, that it may be the more inti- 
nuutely penetrated by the acid, and is then 
lixiviated and ciyatallized in the usual 
manner. The cement answers the pur* 
pose of lead on this occasion very effec- 
tually, and accordingly to M. Chaptal, 
costs no more than l«Eid would at three 
fiffUungs a-pound. 

Curaudau has lately recommended a 
process for making alum without evapo- 
lation. One hundred parts of clay and nve 
of muriate of soda are kneaded into a paste 
with water, and formed into loaves. With 
these a reverberatory furnace is filled, and 
a brisk fire is kept up for two hours. Be- 
ing powdered, and put into a sound cask, 
one-fourth of their weight of sulphuric 
acid is poured over them by degrees, 
•tirring the mixture weU at each addition. 
As soon as the muriatic gas is dissipated, 
a quantity of water equal to the acid is 
added, and the mixture stirred as before^ 
When the heat is abated, a little more wa- 
ter is poured in, and this is repeated till 
eight or ten times as much water as there 
Vol. r. [ 20 ] 
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waa acid is added. When the i^hole huf 
settled, the clear liquor is drawn off into 
leaden vessels, and a quantity of water 
equal to this liquor is poured on the sedi- 
ment. The two liquors being mixed, a 
solution of potash is added to them, the 
alkali in which is equal to one.>fourth of 
the weight of the sulphuric acid. Sul- 
phate of potash may be used, but twice as 
much of this as of the alkali is necessary. 
After a certain time the liquur by cooling 
affords ciystals of alum equal to three 
times the weight of the acid used. It is 
refined by dissolving it in the smallest pos- 
sible quantity of boiling water. The re- 
sidue may be washed with nrare water, to 
be employed in lixiviating a fresh portion 
of the ingredients. 

As the mother water still contains alum, 
with sulphate of iron very much oxided, it 
is well adapted to the fabrication of Prus- 
sian blue. This mode of making alum is 
particularly advantageous to the manufac- 
turers of Prussian blue^as they may calcine 
their clay at the same time with their ani-.- 
mal matters, without additional expense ; 
they will have no need in this case to add 
potash ; aftd the presence of iron, instead 
of bein^ injurious, will be very useful. If 
they wished to make alum for sale, they 
might use the solution of sulphate of pot- 
ash, arising fix>m the washing of their pniS" 
sian blue, instead of water, to dissolve 
the combination of alumina and sulphuric 
acid. 

The residuuros of distillers of aquafortis 
are applicable to the same purposes, as 
they contain the alumina and potash re- 
quisite, and only require to be reduced to 
powder, sprinkled with sulphuric aci^ 
and lixiviated with water, in the manner 
directed above. The mother waters of 
these alums are also useful in the fabrica- 
tion of Prussian blue. As the residuum of 
aquafortis contains an over-proportion of 
potash, it will be found of advantage to 
add an eighth of its weight of clay calcin- 
ed as above^ 

* The most extensive alum manufactor 
ty in Great Britain is at Hurlett, near Pais- 
ley, on the estate of the Earl of Glasgow. 
The next in magnitude is at Whitby ; of 
whose state and processes an instructive 
account was published by Mr. Winter, in 
the 25th volume of Nicholson's Journals 
The stratum of aluminous schistus is about 
29 miles in width, and it is covered by 
strata of alluvial soil, sandstone, ironstone, 
shell, and clay. The alum schist is gene- 
rally found disposed in horizontal laminte. 
The upper part of the rock is the most 
abundant in sulphur ; so that a cubic yard 
taken from the top of the stratum, is 5 
times more valuable than the same bulky 
100 feet below. 

If a quantity of the schistus be laid in a 
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heap and moistened with sea water, it will of ctystalKzing, would, when it cooTa, pT«w 
take fire spontaneously, and will continue sent us with a solid magpna, reseniblin|^ 
to burn till the whole inflammable matter grease. Urine is occasionally added, to 
be consumed. Its colour is bluish ^ray. brine it down to the proper density. 
Its specific g^vity is 3.48. It imparts a After standing 4 days, the mother wa* 
bituminous principle to alcohol. Fused ters are drained oif, to be pumpecl into the 
with an alkali, muriatic acid precipitates pans on the succeeding* day. The crys- 
a large proportion of silex. tals of alum are washed in a tub, and drain- 
The expense of digging and remoring ed. They are then put into a lead pan, 
to a distance of 200 yards one cubic yard with as much water as will make a satu- 
of the schistose i*ock, is about sixpence- rated solution atthe boiling point. When- 
halfpenny. A man can earn from Ss. 6d. ever this is effected, the solution is run off 
to 3s. a-day. The rock, broken into small into casks. At the end of 10 or 16 days^ 
pieces, is laid on a horizontal bed of fuel, the casks are unhooped and taken asun- 
composed of brushwood, &c. When about der. The alum is found exteriority in a- 
4 feet in height of the rock is piled on, soUd cake, but in the interior cavity, in 
fire is set to the bottom, and fresh rock large pyramidal crystals^ consisting of oc- 
continually poured upon the pile. This tahedrons, inserted successively into one 
is continued until the calcined heap be another. This last process is called roch- 
raised to the height of 90 or 100 feet. Its ing. Mr. Winter says, that 32 tons of mu- 
horizontal area has also been progressive- riate of potash will produce 100 tens of 
ly extended at the same time, till it forms alum, to which 31 tons of the black ashes 
a great bed nearly 200 feet square, having of the soap-boiler, or 73 of kelp, are equi* 
about 100,000 yards of solid measurement, valent. Where much iron exists in the 
The rapidity of the combustion is allayed alum ore, the alkaline muriate, by its de- 
by plastering up the crevices with small composition, g^ves birth to an uncrystalli- 
schist moistened. Notwithstanding of this zabte muriate of iron. The alum manu- 
precaution, a g^'eat deal of sulphuric or factured in the preceding mode is a super- 
sulphurous acid is dissipated. 130 tons sulphate of alumina and potash. There is 
of calcined scbist produce on an average another alum which exactly resembles it. 
1 ton of alum. This result has beende- Thisisasupersulphateofaluminaandam- 
ducedfi^om an average of 150,000 tons. monia. Both ctystaUize in regular octahe- 
The calcined mineral is digested in wa- drons, formed by two four-sided pyramids 
ter contained in pits that usually contain joined base to base. Alum has an astrin- 
about 60 cubic yards. The liquid is drawn gent sweetish taste. Its sp. gravity is 
off into cisterns, and afterwards pumped about IJl, It reddens the vegetable 
up again upon fresh calcined tnine» This blues. It is soluble in 16 parts ot water 
is repeated until the specific gravity be- at 60^, and in jths of its weight at 212.^ It 
comes 1.15. l*he half exhausted schist is effloresces superficially on exposure to 
then covered with water, to take up the air, but the interior remains long unchangf- 
whole soluble matter. The strong liquor ed. Its water of crystallisation is suffi- 
is drawn off into settling cisterns, where cient at a gentle beat to fuse it. If th& 
the sulphate of lime, iron, and earth, are heat be increased it froths up, and loses 
deposited. At some works the liquid is fully 45 per cent» of its weight in water, 
boiled, which aids its purification. It is The spongy residue is called burnt or cal- 
then run into leaden pans, 10 feet long, 4 cined alum, and is used by surgeons as a 
feet 9 inches wide, 2 feet 2 inches deep mild escharotic. A violent heat separates 
at the one end, and 2 feet 8 inches at the a g^at portion of its acid, 
other. This slope makes them be easily Alum thus was analyzed by Berzelins : 
emptied. Here the liquor is concentra- 1st, 20 parts (grammes) of pure alum lost 
ted at a boiling heat. £very morning the by the heat of a spirit lamp 9 parts, which 
pans are emptied into a settling cistern, gives 45 per cent, of water. The dry salt 
and a solution of muriate of potash, either was dissolved in water, and its acid precis 
pretty pure from the manufacturer, or pitated by muriate of barytes; the aul- 
crude and compound from the soap-boiler, phate of which, obtained after ignition, 
is added. The quantity of muriate neces- weighed 20 parts ; indicating in 100 parts 
sary is determined by a previous experi- 34.3 of diy sulphuric acid. 2d» Ten parts 
ment in a basin, and is regulated for the of alum were dissolved in water, and di- 
workmen by the hydrometer. By this g^sted with an excess of ammonia.. Alu* 
addition, the pan liquor, which had ac- mina, well washed and burnt, equivalent 
quired a specific gravity of 1.4 or 1.5, is to 10.67 per cent, was obtained. In ano- 
reduced to 1.35. After being allowed to ther experiment, 10.86 per cent, resulted, 
settle for two hours, it is run off into the 3d, Ten parts of alum dissolved in water, 
coolers to be crystallized. At a greater were digested with carbonate of stvontites, 
sp. gravity than 1.35, the liquor, instead till the earth was completely separated* 
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The sulphate of potash, after ignition, tea, by a corrected analysis, which make* 

weighed 1.815, corresponding to 0,981 the prime of barytes 9.57. 

potasii, or in 100 parts to 9.81. ^ Should ammonia be suspected in alum. 

Alum, therefore, consists of it mky be detected, and its quantity esti- 

Sulphuric acid, 34.33 mated, by mixing quicklime with the sa- 

* Alumina, 1086 line solution, and exposing the mixture to 

Potash, 9.81 heat in a retort, connected with a Woulfe's 

Water, 45.00 apparatus. The water of ammonia being 

^ afterwards saturated with an acid, and 

100.00 evaporated to a dry salt, will indicate the 

or. Sulphate of alumina, 36.85 quantity of pure ammonia in the alum. A 

Sulphate of potash, 18.15 variety of alum, containing both potash 

Water, . . - . 45.00 ' and ammonia, may also be found. This 

will occur where urine has been used, as 

100.00 .well as muriate of potash, in its fabrica- 

Thenard's analysis, Ann. de Chimie, voL tion. If any of these bisulphates of alu- 

59. or Nicholson's Journal, vol. 18. coin- mina and potash be acted on in a watery 

cidea perfectly with that of Berzelius in solution, by gelatinous alumina, a neutral 

the product of sulphate of barytes. From triple salt is formed, which precipitates in 

490 parts of alum, he obtained 490 of the a nearly insoluble state. 

ignited bary tic salt ; but the alumina was When alum in powder is niixed with 

in greater proporiiun, equal to 12.54 per flour or sugar, and calcined, it forms the 

cent, and the sulphate of potash less, or pyrophorus of Uomberg. 

15 .7 in 100 parts. Mr. Winter first mentioned, that another 

Dr. Thomson considers it as a com- variety of alum can be made with aoda, in- 

pound of 3 atoms sulphate of alumina, 1 stead of potash. This salt, which crystal 

atom sulphate of potash, and US aloma lizes in octahedrons, has been also made 

water, as follows : with pure muriate of soda, and bisulphate 

Sulphate of alumina, 36.70 of alumina, at the laboratory of Hurlett, 

Sulphate of poUsh, 18.88 by Mr. W. Wilson. It is extremely diffi- 

Water, .... 44.42 cult to form, and effloresces like the sul- 

— phate of soda. 

100.00 The only injurious contamination of 

But Vauquelin, in his last analysis, found alum is sulphate of iron. It is detected 

48.58 water; and by Tbenard's statement by ferropnissiate of potash. I'o get rid 

tliere are indicated 34.23 diy acid, of it cheaply, M. I'henard recommended 

7.14 potash, dissolving the alum in boiling water, and 
13.54 alumina, agitating the solution with rods as it cools. 
46.09 water. The salt is thus reduced to a fine granuhir 
■■ powder, which being washed two or three 
100.00 times with cold water, and drained, yields 
It deserves to be remarked, that the a perfectly pure alum. Foravery advan- 
analysis of Professor Berzelius a^ees with tageous mode of concentrating alum li- 
the supposition that alum contauis, quora, as well as those of other salts, on 
4 sulphuric acid, « 20.0 34.36 the great scale, see Evaporatioit. 
2 alumina, — 6.4 11.00 'Oxymuriate of alumina, or the chloride, 
1 potash, — 6.0 10.30 bas been proposed by Mr. Wilson of Dub- 
23 water, «» 25.8 44.34 lin as preferable to solution of chlorine, 

for discharging the turkey-red dye. He 

58.2 100.00 prepares itby adding to a solution of oxy- 

If we rectify Yauquelin's erroneous esti- muriate of lime, at a sp. gravity of 1.060, 

mate of the sulphate of barytes, his analy- a solution of alum of the sp. grav. 1.100, 

sis will also coincide with tie above, as long as any precipitate falls. 1 he clear 

Alum, therefore, differs from the simple liquid is to be drawn ofi'from the precipi- 

sul phate of alumina previously described, tate, and kept in close vessels. He says 

which consisted of 3 prime equivalenU of that it does not injure the cloth, nor annoy 

acid, and 2 of eaKh, merely by its assump- the the workmen, like the liquor of un- 

tion of a prime of sulphate of potash. It combined chlorine.— ^n. of PfuL vol. 

is probable that all the aluminous salts viii.* 

have a similar constitution. It is to be oh- Alum is used in large quantities in many 

served, moreover, that the number 34..'i6 manufactories. When added to tallow, it 

resulting from the theoretic proportions, renders it harder. Printer's cushions, and 

is, according to Gilbert's remarks on the the blocks used in the calico manufactoiy, 

essay ol" Berzelius, the just representation are rubbed with burnt alum to remove any 

of the dry acid in 100 of sulphate of bary- greasiness, which might prevent the iirk 
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4»r colour from sticking. Wood suffident- to looien its texture. It has now the ap« 

iy soaked in a solution of alum does not pearance of very spongy doe-skin leather, 

easily take fire ; and the same is true of It is lastly impregnated with a solution of 

paper impregnated with it» which is fitter nitre, and dried when it is called spunk, 

to keep gunpowder, as it also excludes or German tinder ; a substance much used 

moisture. Paper impregnated with alum \hi the continent for lighting fire, either 

is useful in whiteiung silver, and silvering frols^ the collision of flint and steel, or from 

brass without heat. Alum mixed in milk the sudden ctmdensation of air in the at- 

helps the separation of its butter. If add- mospheric pyrophorus.* 

ed in a very small quantity to turbid wa« Amalsam. This name is applied to the 

ter, in a few minutes it renders it perfect* combinations of mercury with other me* 

}y hmpid,^ without any bad taste or quali- tallic substances* See Msbcurt, 

ty ; while the sulphuric acid imparts to it Axber is a hard, brittle, tasteless sub- 

a very sensible acidity, and does not pre* stance, sometimes perfectly transparent, 

cipitate so soon^ or so well, the opaque but mostly semi-transparent or opaque, 

earthy mixtures that render it turbia, as I and of a glossy surface : it is found of al} 

have often tried. It is used in msiking colours, but chiefly yellow or orange, and 

p> rophorus, in tanning and many other often contains leaves or insects ; its speci* 

manufiictories, particuhrly in the art of fie gravity is from 1,065 to 1.100 ; itsfrao- 

dyeing, in whicn it is of the gpreatest and ture is even, smooth, and glossy ; it is ca<* 

most important use, by cleansing and pable of a fiqe polish, and becomes elec-» 

ppening the pores on Uie surface of the trie by friction ; when rubbed or heated, 

substance to be dyed, rendering it fit for it gives a peculiar agreeable smell, pap« 

l«ceiving the colouring particles, (by ticularly when it melts, that is at 550** of 

which the alum is generally decompo- Fahrenheit, but it then loses its transpa* 

sed,) and at the same time making the co- rency ; projected on burning coals, it 

lour fixed, Crayons generally consist of burns with a whitish flame, and a whitish 

the earth of alum, finely powdered, and yeUow smoke, but gives very little soo^ 

tinged for the purpose. In medicine it is and leaves brownish ashes ; it is insoluble 

employed as an astringent. in water and alcohol, though the latter, 

* Alvmistitk. a mineral of a snow* when highly rectified, extracts a reddish 

white colour, dull, opaque, and having a colour from it ; but it is soluble in the sul- 

fine earthy fracture^ It has a glistening phuric acid, which then acquires a reddish 

streak. It is found in kidney-shaped pieces, purple colour, and is precipitable from it 

which are soft to the touch, and ad- by water ; no other acid dissolves it, nor 

here slightly to the tongue. Sp. g^vity, is it s<^uble in essential or expressed oils, 

1.67. without some decomposition and long di- 

^t consists of Sulphuric acid, 19.35 gestion ; but pure alkali dissolves it. By 

Alumina» 32.50 distillation it aflTords a small quantity of 

Water, 47,00 water, with a little acetous acid> an oil, 

3ilioa, lime, »nd oxide of iron, 1.35 and a peculiar acid. See Acib ($ucci- 

Hic). The oil rises at first colourless; 

100.00 but, as the heat increases, becomes brown. 

It may be represented very exactly by thick, and empyreumatic. The oil may 

2 primes of acid, 10 «>> 30 be rectified by successive distillations^ or 

5 alumina, 16 »= 33 it may be obtained very liirht and lim* 



21 water, 23.6 «= 47.2 pid at once, if it be put into a glass alem* 

Foreign matter, 0,4= 0.8 tie with water, as the elde'r Rouelle di- 

' ' rects, and distilled at a heat not greater 

50.0 100,0 than 212<> Fahr. It requires to be kept 

The conversion of the above into ajum in stone bottles, however, to retain this 

is easily explained. When the three state ; for in glass vessels it becomea 

primes composing bisulpbate of potash brown by the action of light, 

come into play, they displace precisely Amber is met with plentifully in regu* 

three primes (or atoms) of alumina. Two l^r mines in some parts of Prussia. The 

additional primes of water are also intro- upper surface is composed of sand, under 

duced at the same time, by the strong af- which is a stratum of loam, and under this 

finity of the bisulphate for the particles of a bed of wood, partly entire, but chiefly 

that liquid. mouldered or changed into a bituminous 

The above alum ore is found chiefly substance. Under the wood is a stratum 

in the alluvial strata round Halle in Sax- of sulphuric or rather aluminous mineral, 

ony-* . . in which the amber is found. Strong sul* 

* AxAHov. It is a variety of the boletus phureous exhalations are often perceived 

igmariu9, found on old ash and other trees, m the pits. 

It is boUed in water to extract its soluble • Detached pieces are also found occa* 

parts, then dried; apd begt with ^ pisUlet sippalljr pn the 99a-co»8t iji Tuiou9 count 
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tties. It has been found in gniTel beds lie too peremptorily i^rmed it to be tbn 
near London. In the Royal Cabinet at cause ot the morbid aiTection. As no large 
Berlin there is a mass of 18 lbs. weight, piece has ever been found without a grea- 
supposed to be the largest ever found, ter or less quantity of the beaks of the se- 
Jussieu averts, that the delicate insects in pia octopodia, the common food of the 
amber, which prove the tranquillity of its spermaceti whale, interspersed throughout 
formation, are not European. M. Hauy its substance, there can be little doubt of 
has pointed out the following distinctions its originating in the intestines of the 
between mellite and copal^ the bodies whale; forif it were occasionally swallow* 
which most closely resemble amber. Mel- ed by it only, and then caused disease, it 
lite is infusible by heat. A bit of copal must much more frequentiy be found with- 
heated at the end of a knife takes fire, out these, when it is met with floating in 
melting into drops, which flatten as they the sea, or thrown upon the shore. 
frU ; whereas amber burns with spitting Ambergris is found of various sizes, ge- 
and frothing; and when its liquefied par- nerally in small fragments, but sometimes 
tides drop, they rebound from the plane so large as to weigh near two hundred 
which receives them. The origin of am- pounds. When taken from the whale, it ii 
ber is at present involved in perfect ob- not ss hard as it becomes afterward on ex- 
scurity, though the rapid progress of ve- posure to the air. Its specific gfravitr 
Ketable chemistiy promises soon to throw ranges from 780 to 926. If good, it ad- 
h^t on it. Various frauds are practised heres like wax to the edg^ of a knife with 
With this substance. Neumann states as which it is scraped, retains the impresuon 
ti&e common practices of workmen the two of the teeth or nails, and emits a fat odo* 
following: The one consists in surround- riferous liquid on being penetrated with a 
ing the amber with sand in an iron pot, hot needle. It is generally brittle ; but^ 
and cementing it with a gfradual fire > for on rubbing it with the nul, it becomes 
forty hours, some small pieces placed near smooth like hard soap. Its colour is either 
the sides of the vessel being occasionally white, black, ash coloured, yellow, or 
taken out for judging of the effect of the blackish ; or it is variegated, namely, gra/ 
operation : the second method, which he with black specks, or gray witii yeUow 
says is that most generally practised, is by specks. Its smell is peculiar, and not easy 
digesting and boiling the amber about to I)e counterfeited. At 144^ it melts, and 
twenty hours with rapeseed oil, by which at 212° is volatilized in the form of a white 
it is rendered both clear and hsffd. vapour. But, on a red-hot coal, it bums^ 

* Werner has divided it into two sub- and is entirely dissipated. Water has no 
species, the white and the yellow ; but action on it ; acids, except nitric, act fee- 
tnere is little advantage in the distinction, bly on it ; alkalis combine with it, and form 
Its ultimate constituents are the same with a soap ; ether and the volatile oils dissolve 
those of vegetable bodies in general; viz. it; so do the fixed oils, and also ammonia^ 
carbon, hydrogen, and oxygen; but the when assisted by heat ; alcohol dissolves a 
proportions have not been ascertained. portion of it, and is of great use in analy- 
In the second volume of the Edinburgh zing it, by separating its constituent parts. 
Philosophical Journal, Dr. Brewster has According to Bouillon la Grange* who has 
given an account of some optical proper- givei the latest analysis of it, 3820 parts 
ties of amber, from which he considers it of ambergris consist of adipocere 201$ 
established beyond a doubt that amber is parti, a resinous substance 1167, benzoic 
%n indurated vegetable juice ; and that the acid 425, and coal 212. *But Buchols 
traces of a regular structure, indicated by could find no benzoic acid in it. Dr. Ure 
its action upon polarized light, are not the examined two different specimens with 
effect of the onlinary laws of crystalliza- considerable attention. The one yielded 
tion by which melUte has been formed, but benzoic acid, the other, equally genuine 
are produced by the same causes which to tU appearance, afforded none. See 
influence the mechanical condition of gum AnTFOcaax and Iftestiital Covcbstioh-. 
arabic, and other gums, which are known An alcoholic solution of ambergris, add- 
to be formed by the successive deposition ed in minute quantity to lavender water, 
and induration of vegetable fluids.* tooJh powder, hair powder, wash balls. 

Amber is idso used in varnishes. See &c. communicates its peculiar fragrance. 
YAavTSH, and Oil of AMBsa. Its retail price being in London so high as 

AxBEBoaia is found in the sea, near the a guinea per oz. leads to many adultera- 
coasts of various tropical countries ; and tions. These consist of various nuxtures 
has also been taken out of the intestines of benzoin, labdanum, meal, &c. scented 
of the physeter macrocephalus, the sper- with musk. The greasy appearance and 
roaceti whale. As it has not been found smell which heated ambergfris exhibits, af- 
in any whales but such as are dead or sick, ford good criteria, joined to its solubility 
its production is generally supposed to be in hot ether and alcohol. * 
ewmg to disease, though some have a lit- It has occsaionally been employed in 
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Baedicine, but ite use is now confined to ]i«toit» a gaseous body will bubble up 

Ihe perfumer. Dr. Swediaur took thirty through the mercutj. ¥t1\ a little glass 

grains of it without perceiving any sensi- tube, sealed at one end, with the gas, and 

ble effect. A sailor, who took half an transfer it, closely stopped at the other 

•unce of it, found it a good purgative. end, into a basin containing water. If the 

* AxBLTeoiriTs. A greenish coloured waterriseinstantly and fill the whole tube, 
minend of different paJe shades, marked the gas is pure, and may be received for 
on the surface with reddish and yellowish examination. 

brown spots. It occurs massive and crys- Ammonia is a transparent, colourless, 

tallized in oblique four-sided prisms. Lus- and consequently invisible gas, possessed 

tre vitreous; cleavage parallel with the of elasticity, and the other mechanical 

aides of an oblique four-sided prism of properties ai the atmospherical air. Its 

106^ lO' and 77° SQ^i fracture uneven; specific gravity is an important ddlum in 

fragments rhomboidal ; translucent; hard- cnemical researches, and has been rather 

ness, as feldspar; brittle; sp. gr. X(X In- differently stated. Now, as no aeriform 

tumesces with iJie blow-pipe, and fuses body is more easily obtained in a pure 

with a reddish-yellow phosphorescence state than ammonia, this diversity among 

into a white enamel. It occurs in grtnite, accurate experimentalists, shows the nice* 

along with green topaz and tourmaline, ty of this statical operation. MM. Biot 

near Pinig in Saxony. It seems to be a and Arago make it »- 0.59669 by experi« 

^ecies oi spodumene.* ment, and by calculation from its elemen- 

Amsthtst^ The amethyst is a gem of tary gases, they make it » 0.59438. Kir- 

a violet colour, and great brilliancy, said wan says, that 100 cubic inches weigh 

to be as hard as the ruby or sapphire, 18.16 gr. at 30 inches of bar. and 61^ F., 

from which it only differs in colour. This which compared to air reckoned 30.519, 

is c^ed the oriental amethyst, and is tery g^ves 0.59540. Sir H. Davy determines 

sare. When it inclines to tlie purple or its density to be «- 0.590, with which esti* 

Tosy colour, it is more esteemed than mate tlie theoretic calculations of Dr. 

when it is nearer to the blue. These ame- Prout, in the 6th volume of the Ann^ of 

thysts have the same figure, hardness, spe- Philosophy, agree. 

cific gravity, and other qualities, as the This gas has an exceedingly pungent 

best sapphires or rubies, and come from smell, weU known by the old name of spi- 

the same places, particularly from Persia, rits of hartshorn. An animal plunged into 

Arabia, Armenia, and the West Indies, it speedily dies. It extinguishes combus- 

The occidental amethysts are merely co- tion, but being itself to a certun degree 

loured crystals or quartz. See Quabtz combustible, the flame of a taper immers- 

and Sapphibi. ed in it, is enlarged before going out It 

Amiavtkvs, Mountain Flax. See As- has a vety acrid taste. Water condenses 

BssTVs. it very rapidly. The following valuable 

* AxKONTi, called also Volatile Alkali, table of its aqueous combinations has been 
We shall first consider this substance in given by Sir H. Davy, 
its purely scientific relations, and then de- 
tail its manufacture on the g^eat scale, and. 
its uses in the arts. There is a saline bo- 
dy, formerly brought from Egypt, where 
it was separated from soot by sublimation, 
but whicn is now made abundantly in Eu- 
rope, called sal ammoniac. From this 
■alt, pure ammonia can be readily obtsun- 
ed by the following process: Mix unslack- 
ed quicklime with its own weight of sal 
ammoniac, each in fine powder, and intro- 
duce them into a glass retort. Join to the 
beak of tiie retort, by a collar of caout- 
chouc, (a neck of an Indian rubber bottle 
answers well,) a glass tube about 18 inch- 
es long, containing pieces of ignited mu- 
riate of lime. This tube should lie in a 
horizontal position, and its free end, pre- Water is capable of dissolving easily 
tiously bent obliquely by the blow-pipe, about one-third of its weight of ammonia- 
should dip into dry mercury in a pneuma- cal gas, or 460 times its bulk. Hence, 
tic trough. A slip of porous paper, as an when placed in contact with a tube, filled 
additional precaution, may be tied round with this gas, water rushes into it with ex- 
the tube, and kept moist with ether. If a plosive velocity. Probably the quantity of 
aentle heat from a charcoal chauffer or ammonia stated in the above table is too 
bmp be now applied to the bottom of the bigb by about one per cent. 
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Dr. Thomson states, in his System, Vol. % eommon still and refrigeratory or t 
2d. page 29. " Water, by my trials, is ca- Woulfe's apparatus. The latter should be 
pable of absorbing 780 times its bulk of preferred. Into a retort we put a mixture 
this gas ; while, in the mean time, the bulk of two parts of slaked lime, and one part 
of the liquid increases from 6 to 10. The of pulverized sal ammoniac, and having 
specific gravity of this solution is 0.900, connected the beak of the retort with the 
which just accords with the increase of Woulfe's apparatus, containing pure wa- 
bulk." Correcting the first error where 6 ter, we then disengage the ammonia, by 
is substituted for 9, a less excusable error the application of heat. When gas ceases 
comes to be examined. Taking the Doc- to be evolved, the addition of a little hot 
tor's own number for the specific gnivity water will renew its disengagement, and 
of the gas, it is evident that 780 times the ensure complete decomposition of the 
Toliime, combined with water, would give salt. Since sal ammoniac contains nearly J 
nearly 36 by weight of gas in 100 of the its weight of ammonia, ten pounds of it 
liquid. But in the very same page he should yield by economical treatment, 30 
says, •• It follows, from the experiments of pounds of liquid, whose specific gravity is 
Davy, that a taturated solution of ammo* 0.950, which is as strong as the ordinary 
nia is composed of 74.63 water and Q5,37 purposes of chemistry and medicine re- 
ammonia.'* Hence, if that be correct, a quire ; and it will form twice tliat quanti- 
liquid containing 36 per cent of ammonia ty, or 60 pounds of the common water of 
is a manifest impossibility. In the very same ammonia, sold by apothecaries, which has 
page he gives Mr. Dalton's table, «• which rarely a smaller density than 0.978 or 0.980* 
exhibits the quantity of ammonia contain- There is no temptation to make it with 
ed in ammoniacal solutions of diflTerent the ammoniacal carbonate; but if this saH 
specific gravities." In this table, opposite be accidentally present, it is instantly de- 
to the specific gravity 0.90 of the liquid tected by its causing a milkiness in lime 
ammonia, such as he made in his own tri- water. 

als, we have 22.2, a far different quantity Ammoniacal gas, perfectly diy, when 

from the number 36 equivalent to his 780 mixed with oxygen, explodes with the 

volumes. Sir H. Davy's table differs very electric spark, and is converted into water 

little from that of Mr. Dalton, the truth and nitrogen, as has been shown in an in« 

probably lying between them. It is cer- genious paper by Dr. Henry. But the 

tain, indeed, that 100 parts of ammoniacal simplest, and perhaps most accurate mode 

water, sp. gr. 0.900, instead of containing of resolving ammonia into its elementaiy 

36 parts, or 780 volumes, do not contain constituents, is that first practised by M. 

above 24 parts, or 520 volumes. Had Dr. Berthollet, the celebrated discoverer of 

Thomsom consulted Sir H^ Davy's El*- its composition. This consists in making 

ments of Chemical Philosophy, he would the pure gas traverse very slowly an igni- 

have found the following statement, p. ted porcelain tube of a small diameter. 

S68. ** At the temperature of 50^, under The process, as lately repeated by M, 

a pressure equal to 29.8 inches, water, I Gay-Lussac, yielded from 100 cubic inches 

find, absorbs about 670 times its volume of ammonia, 2'JO cubic inches of consti* 

of gas, and becomes of specific gravity tuent gases ; of which by subsequent ana- 

0.875." In the table of Sir H. Davy, oppo- lysis, 50 were found to be nitrogen, and 

site 0.875, we have 32.5 per cent of am- 150 hydrogen. Hence we see, that the 

nonia. If any person will take the trouble reciprocal affinity of the ammoniacal ele- 

ef calculating, he will fipd that 670 inches ments had effected a condensation equal to 

of a g^as, of which 100 cubic inches w«gh one-half of the volume of the free gases. 

18 grs. in combining with one cubic inch It appears, by the most recent determina- 

of water weighing 252.5 grains, form a so- tions, that the specific fbivity of hydro- 

lution that must contain just 32.3 per cent gen is 0.0694, compared to air as unity, 

•f the condensed gas. ^ and that of nitrogen, 0.9722. Three vo- 

We thus perceive, that liquid ammonia, lumes of the former will therefore weigh 

as the aqueous compound is termed, may 0.2082, and one of the latter, 0.9722; the 

kke spirits be very accurately valued by sum of which numbers, 1.1804, divided by 

its specific gravity. But it differs remarka- 2, ought to coincide with the experimen- 

hly from alcoholic mixtures in this respect, tal density of ammonia. Now, it is 0.5902, 

that the strongest ammoniacal liquor, being an exact correspondence. And the 

when it is diluted with water, suffers no ratio of the two weights, reduced to 100 

condensation of volume. The specific parts, will be 82.36 nitrogen to 17.64 hy- 

gravity of the dilute, is the mean of that drogen. To reduce ammonia to the syy- 

of its components. Hence, having one t em of eqnivalents, or to find its saturating^ 

point accurately, we can compute all be- ratio on that scale where oxygen rdpre> 

low it, by paying attention to the rule sents unity, we have this proportion 

given under Spsgitio Giiavitt. To pro- 0.9722 : 1.75 : : 1.1804 : 2.1225. so that 

cure aqueous ammonia, we may use either 2.125 may be called its prime equivalent: 
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We shall find tbia namber dediieed fifom Itf^r, aamimes the consisteiice of buttet, 

analysis, confirmed by the synthesis of all whilst it retains its metallic lustre, 
the ammoniacal salts. What takes place in these experiments ? 

Dr. Prout, in an able memoir on the In the second case, the substance of me- 
relation between the specific gravities of tallic aspect which we obtain is an ammo- 
gaseous bodies, and the weights of their niacal hydruret of mercury and potassium, 
atoms, published in the 6th vol. of the An- There is formed, besides, muriate of pot- 
nals of Philosophy, makes the theoretical ash< Consequently a portion of the po- 
weight of the atom of ammonia to be only tasuum of the amalgam, decomposes the 
1.9375 considering it as a compound of 1 water, becomes potash, which itself de- 
atom of azote, and ii atoms of hydrogen, composes the muriate of ammonia. Thence 
This statement appears to be a logical in- result hydrogen and ammonia, which, in 
ference from Mr. Dalton's hypothesis of the nascent state, unite to the undecom- 
atomical combination. For water, the posed amalgam^ In the first experiment, 
ll^eatg^undwork of his atomic structure, the substance, which, as in the second^ 
IS represented as a compound of one atom presents the metallic aspect, is only an 
oxygen with one atom of hydrogen ; and ammoniacal hydruret of mercury ; its for* 
this atomical unit of hydrogen consists of mation is accompanied by the perceptible 
two volumes of the gas . Hence three vo- evolution of a certain quantity of chlorine 
lumes of the gas must represent an atom at the positive pole« It is obvious, there- 
and an half, But an atom is, by its very fore, that the salt is decomposed by the 
definition, indivisible. Dr. Prout in the electricity. l*he hydro^n of the muria- 
38th number of the Annals, restores the tic acid, and the ammonia, both combine 
true proportions of 3 atoms hydrogen, -f- with the mercury. These hydrurets pos- 
1 azote. Our doctrine of equivalent primes, sess the following properties, 
resting on the basis of experimental indue- Their sp. gravity is in general below 
tion, claims no knowledge of the atomical 3.0 ; exposed for some time to the tem- 
constitution of bodies. perature of 32^ F. they assume consider^ 

The alkaline nature of ammonia is de- able hardness, and crystallize in cubes, 
monstrated, not only by its neutralizing which are often as beautiful and large asr 
acidity, and changing the vegetable reds those of bismuth. Ether and alcohol in- 
to purple or green, but also by its being stantly destroy these amalgams^ exciting 
attracted to the negative pole of a voltaic a brisk effervescence with them, and re- 
arrangement. When a pretty strong elec- producing the pure mercurial globule, 
trie power is applied to ammonia in its li- These amalgams are slightly permanent in 
quid or solid combinations, simple decom- the air, if undisturbed; but the least agi- 
position is effected; but in contact with t»tion is fatal to their existence. Mlf. 
mercury, very mysterious phenomena oc- Gay-Lussac and Thenard found, by im- 
cur. If a globule of mercury be surround- mersion in water, that mercury, in passing 
ed with a little water of ammonia, or pla- to the state of a hydruret, absorbed 3$ 
ced in a little cavity in a piece of sal am- times its volume of hydrogen. The am- 
moniac, and then subjected to the voltaic moniacal hydruret dT mercury and pota»- 
power by two wires, the negative touch- sium may exist by itself; but as soon as 
ing the mercury, and the positive the am- we attempt to separate or oxidize the 
moniacal compound, the globule is instant- potassium, its other constituent principles 
ly covered with a circulating film, a white Also separate. Hence this hvdrurel is 
smoke rises from it, and its volume en- speedily decomposed by the air, by o^' 
larges, whilst it shoots out ramifications of gen gas, and in general by all bodies that 
a semi-solia consistence over the salt. The act upon potassium. It is even affected 
amalgam has th# consistence of soft but- by mercuiy, so that in treating it with this 
ter, and may be cut with a knife. When- metal, we may easily determine the rela- 
ever the electrization is suspended, the tive quantity of ammonia and hydrogen 
crab-like fibres retract towards the cen- which it contains. We need only for this 
tral mass, which soon, by the constant purpose take up the interior parts of the 
formation of white saline films, resumes hydruret with a little iron spoon, fill up 
its pristine globular shape and size. The with it a little glass tube, already nearly 
enlar^ment of volume seems to amount fuU of mercury ; and closing this with a 
occasionally to ten times that of the mer- very dry stopper, invert it in mercury 
cury, when a small globule is employed, equally dry. I'he hydruret will rise to the 
Sir H. Davy, Berzelius, and MM. Gay- upper )9art of the tube, will be decompos- 
Lussac and Thenaixl, have studied this ed, e^ecially by a slight agitation, and 
singular phenomenon with great care, will give out hydrogen and ammonia in the 
They produced the very same substance ratio of I to 2.5. 

by putting an amalgam of mercury and The mere ammoniacal hydrurets con- 
potassium into the moistened cupel of sal tain but a very small quantity of hydrogen 
ammoniac, it becomes five or six times and ammonia* By supposing that in the 
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ammoniacalhydiuretofmeTcuiy, the hy- chlorine, are mixed together, theycon- 

drogen is to the ammonia in the same pro- dense into sal ammoniac ; and azote, equal 

portion as in the ammoniacal hydroret of to 1-lOth the whole volume, is given out. 

mercury and potassium, it will appear This result is at variance with their own 

that the first is formed in volume, of 1 of theory of volumes, 

mercury, 3.47 hydrogen, and 8.67 ammo- Three of ammoniacal gas consist of 4^ 

niacal gas, at the mean pressure and tern- hydrogen, and 1^ nitrogen in a condensed 

perature of 30. and 60^; or in weight, of state; 1 of chlorine seizes 1 of hydrogen, 

about 1800 parts of mercury, with 1 part to form 2 of muriatic acid g^s, which pre- 

of hydrogen, and 1 of ammonia. cipitate with 2 of ammonia, in a pulveru- 

Ammonia is not affected by a cherry-red lent muriate. But the third volume of 

heat. According to Guyton de Morveau, ammonia had parted with 1 volume of its 

it becomes a liquid at about 40^—0**, or hydrogen to the chlorine, and anotlier 

atO^, the freezing point of mercury $ but half, volume of hydrogen, will unite with 

it is uncertain whether the appearances he 0.166 of a volume of nitrogen, to form 

observed may not have been owing to hy- q 55 

grometric water, as happens with chlorine -^ *^ 0.33 of redundant ammonia, while 
gas. The ammoniacal hquid loses its pun- 

gent smell as its temperature sinks, tiU at 0.33 of a volume of nitrogen is left un- 

—.50^, it gelatinizes, if suddenly cooled ; employed. Hence | of a volume, or f 

but if slowly cooled, it crystallizes. of the original bulk of the mixed gases. 

Oxygen, by means of electricity, or a ought to remain; consisting of equal parts 

mere red heat, resolves ammonia into wa- of ammonia and nitrogen, instead of 1-lOth 

ter and nitrogen. When there is a consi- of azote, as the French chemists state. 

derable excess of oxygen, it acidifies a Iodine has an analogous action on am- 

portion of the nitrogen into nitrous acid, monia ; seizing a portion of its hydrogen 

whence many fallacies in analysis have to form hydriodic acid, whence hydriodate 

arisen. Chlorine and ammonia exercise of ammonia results ; while another portion 

so powerful an action on each other, that of iodine unites with the hberated nilro- 

when mixed suddenly, a sheet of white gen, to form the explosive pulverulent 

-flame pervades them. The nmplest way iodide. 

of making this fine experiment, is to in- Cyanogen and ammoniacal gas begin to 

vert a mattrass, with a wide mouth and act upon each other whenever they come 

conical neck, over another with a taper into contact, but some hours are requisite 

neck, containing a mixture of sal ammo- to render the effect complete. They 

niac and lime, heated by a lamp. As soon unite in the proportion nearly of 1 to 1^, 

as the upper vessel seems to be full of am- forming a compound which gives a dark' 

monia, oy the overflow of the pungent orange-brown colour to water, but dis- 

gas, it is to be cautiously lifted up, and in- solves in only a very small quantity in wa- 

serted, in a perpendicular direction, into ter. The solution does not produce prus- 

a wide-mouthed glass decanter or flask, sian blue with the salts of iron, 

filled with chlorine. On seizing the two By transmitting ammoniacal gas through 

Tessels thus joined, with the two hands charcoal ignited m a tube, prussic or hy- 

covered with gloves, and suddenly invert- drocyanic acid is formed, 

ing them, like a sandglass, the heavy chlo- The action of the alkaline metals on 

riue and light ammonia, rushing in oppo- g^eous ammonia is veiy curious. When 

site directions, unite, with the evolution potassium is fused in that gas, a very fusi- 

of flame. As one volume of ammonia con- ble olive green substance, consisting of 

tains, in a condensed state, one and a half potassium, nitrogen, and ammonia, isform- 

of hydrogen, which requires for its satura- ed ; and a volume of hydrogen remains, 

tion just one and a half of chlorine, this exactly equal to what would result from 

quantity should resolve the mixture into the action on water, of the quantity of 

muriatic acid and nitrogen, and thereby potassium employed. Hence, according 

give a ready analysis of the alkaline g^s. to M. Thenard, the ammonia is divided 

If the proportion of chlorine be less, sal into two portions. One is decomposed, 

ammoniac and nitrogen are the results, so that its nitrogen combines with the po- 

The same thing happens on mixing the tassium, and its hydrogen remains free, 

aqueous solutions of ammonia and chlo- whilst the other is absorbed in whole or 

rine. But if large bubbles of chlorine be in part by the nitroguret of potassium, 

let np into ammoniacal water of moderate Sodium acts in the same manner. The 

streng^, luminous streaks are seen in the olive substance is opaque, and it is only 

dark to pervade the liquid, and the same when in plates of extreme thinness that it 

reciprocal change of the ingredients is ef- appears semi-transparent ; and it has no- 

fected. thin^ of the metallic appearance; it is 

MM. Gray-Lussac and Thenard state that heavier than water ; and on minute In- 

when 3 parts of ammoniacal gas, and 1 of spection seems imperfectly ciystallized* 
Vol. I. [21] 
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'When it is exposed to a heat progrestfye- na, &c. it is decomposed completely, an ^ 

ly increased, it melts, disengages ammo- though the metals are not increased in 

nia, and hydrogen and nitrogen, in the weight they have become extremely 

proportions constituting ammonia; then brittle. Iron, at the same temperature 

it becomes solid, still preserving its green decomposes the ammonia, with double 

colour, and is converted into a nitroguret the rapidity that platinum does. At a 

of potassium or sodium. Exposed to the high temperature, the protoxide of ni- 

air at the ordinary temperature, it attracts trogen decomposes ammonia, 

only its humidity, but not its oxygen, and Of the ordinary metals, zinc is the only 

is slowly transformed into ammoniacal gas, one which liquid ammonia oxidizes and 

and potash or soda. Itbums vividly when then dissolves. But it acts on many of 

projected into a hot crucible, or when the metallic oxides. At a high tempera^ 

heated in a vessel containing oxygen, ture the gas deoxidizes all those which 

Water and acids produce also sudden de- are reducible by hydrogen. The oxidea 

composition, with the extrication of heat, soluble in liquid ammonia, are the oxide 

Alkalis or alkaline salts are produced, of zinc, the protoxide and peroxide of 

Alcohol likewise decomposes it with sim- copper, the oxide of silver, the third and 

ilar results. The preceding description fouth oxides of antimony, the oxide of 

of the compound of ammonia with potas- tellurium, the protoxides of nickel, cobalt, 

sium, as prepared by MM. Gay-Lussac and and iron, the peroxideaof tin, mercury, 

Thenard, was controverted by Sir U. gold, and platinum. The first five are 

Davy. very soluble, the vest less so. These 

The experiments of this accurate che- combinations can be obtained by evapo- 
mist led to the conclusion, that the^ pre- ration,, in the dry state, only with copper, 
sence of moisture had modified tlieir re^ antimony, mercury, gold, platinum, and 
suits. In proportion as more precautions silver; the four last of which, are very re- 
are taken to keep eveiy thing absolutely marks^le for their detonating property, 
dry, so in proportion, is less ammonia re- See the particular metals, 
generated. He seldom obtained as much All the acids are susceptible of combi- 
asTV o^ ^^ quantity absorbed; and he ning with ammonia, and they almost all 
never could procure hydrogen and nitro- form with it neutral compounds. M.. Gay- 
gen in the proportions constituting ammo- Lussac made the important discovery, 
nia; there was always an excess of nitro- that whenever the acid is easeous, its 
gen. The following experiment was combination with ammoniacal gas, takes 
conducted with the utmost nicety. 3J place in a simple ratio of determinate 
gr. of potassium were heated in 12 cubic volumes, whether a neutral or a subsalt 
mches of ammoniacal gas; 7.S were ab- be formed. 

sorbed, and 3L2 of hydrogen evolved. On Ammokiacai Salts have the following 

distilhng the olive-coloured solid in a tube general characters. — 

of platina, 9 cubical inches of gas were 1«*, When treated with a caustic fixed 

given off, and half a cubical inch remained alkali or earth, they exhale the peculiar 

in the tube and adopters. Of the 9 cubi- smell of ammonia. 

cal inches, one-fifth of a cubical inch only 2d, They are generally soluble in wa- 
was ammonia; 10 measures of the perma- ter, and ciystallizable. 
nent gas mixed with 7.5 of oxygen, and Sd, They are all decomposed at a mo- 
acted upon by the electrical spark, left a derate red heat; and if the add be fixed, 
residuum of 7.5. He infers that the re- as the phosphoric or boracic, the ammo- 
suits of the analysis of ammonia, by elec- nia comes away pure, 
tricity and potassium, are the same. 4/A, When they are dropped into a so- 

On the whole, we may legitimately in- lution of muriate of platina, a yellow pre- 
fer that there is something yet unexplain- cipitate falls. 

ed in these phenomena. The potassium 1. Metate. This saline compound was 
separates from ammonia, as much hydro- formerly called the spirit of Mindererus, 
gen, as an equal weight of it would from who introduced it into medicine as a fe- 
water. If two volumes of hydrogen be brifuge sudorific. By saturating a pretty 
thus detached fiom the alkaline gas, the strong acetic acid with subcarbonate of 
remaining volume, with the volume of ammonia, enclosing the liquid under the 
nitrogen, will be left to combine with the receiver of an air-pump, along with a 
potassium, forming a triple compound, saucerful of sulphuric acid, and exhaust- 
somewhat analagous to tlie cyanides, a ing the air, the salt will concrete in acicu- 
oompound capable of condensing ammo- lar crystals, which are nearly neutral. It 
nia. For an account of a singular com- may also be made very oonveniently, by 
bination of ammonia, by which ite volatili- mixing hot saturated solutions of acetate 
ty seems destroyed, see Chloriwe. of lead, and sulphate of ammonia, taking 

When ammoniacal gas is transmitted 100 of the first salt in its ordinary state, 

over ignited wixes of iron, copper, plati- to 34.4 of the, second, well dried at a heat 
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Kit 212*. Or even muriate of ammonia whence resulted a liquid sulphate of am- 
will answer in the proportion of 27.9 to monia, and an insoluble carbonate of lime. 
100 of the acetate. Acetate of ammonia The liquid, evaporated to dryness, was 
has a coolings sweetish taste. It is deli- mixed with muriate of soda, put into large 
qaescent, and volatile at all temperatures ; ^lass balloons, and decomposed by a sub- 
but it sublimes in the solid state at 250^. liming heat. Sal ammoniac was found 
It consists of 75^ of dry acetic acid, and above in its characteristic cake, while sul- 
24J ammonia. When intended for medi- phate of soda remained below, 
cine, it should always be prepared from ^- Leblanc of St. Denis, near Paris, in- 
pure acetic acid, and subcarbonate of am- ^e»*«4 ^^f^ °»?,*°4 ^^ "^"'^^ mgenui- 
QQi^ja ty, which is descnbed by a commission of 

Jir^imiate of ammonia may be formedby l;:::;!^!.?/^^^^ ^^.'^ T 

>♦««»♦;««. fi^o o,-^T,;^ oo;^ ™;fi, ««.,«««;/ I«n»e o' *ne Annales de Chimie, and in the 




A binarseniate may also be made by using 7^^^' a ^*'^f "^ " k '"^'f "~'. ^Y "" 

an excess of acid At a red heat the am- decomposed. Into one he put a mixture 

monia of both s'alU is decompJsed, and Sf^^™ •«"?'* and oil of vitriol ; intoano- 

the acid is reduced to the metallic state, ther, animal matters. Heat extricated 

Under the respective acids, an account of f"'™ *^ ^^^ °^"".^*^^ ^^^i^i?"!^"^™ 

several ammoniacal salts will be found, the second, ammonia; which bodies being 

As the muriate, however, constitutes an TS^'Ttt^^^'^^^^'^.u^rA^'^T^''^ 
extensive manufacture, we shall enter th^r^ chamber Imed with lead and con- 
here into some additional details concern- t»7»«ff/. stratum of water on its bottom, 
ing its production. f!}^?'*^,^*'' combination, and precimtat- 

® , "^ ..„-,. , ed m soud sal ammoniac on the roof and 
. Sal ammomac was ongmally fabricated ^^^ ^ y^^id at the bottom, 
in Egypt. Ihe dung of camels and other ,n the 20th volume of the Annales, a 
uiimals constitutes the chief fuel used m i^n for employing bittern or muriate of 
that countiy. The soot is carefuUy col- Magnesia to furnish the acid ingredient is 
lected. Globular glass vessels, about a foot described. An ingenious ^ro?ess on the 
in dmmeter, are filled within a few inches g^me principles, was some time ago com- 
of their mouth with It, and are then ar- fenced at Borrowstounness in Scotland, 
jangcd m an oblong furnace, where they |,y ^r. AsUey. He imbued in a stove- 
are exposed to a heat graduaUy increased, room, heated by brick flues, parings of 
The upper part of the glass balloon stands ^^^^^^ i,^^^ and other animal matters, 
out of the furnace, and w kept relatively ^^ t^e muriate of magnesia, or mother 
cool by the air. On the 3d day the oper- ^^ter of the sea-salt works. The matters 
ation IS completed, at which time they ^hus impregnated and dried, were sub- 
plunge an iron rod occasionaUy into the j^cted in a close kiln to a red heat, when 
mouths of the globes, to prevent them ^^ ^ ammoniac vapour sublimed, and 
from closing up, and thus endanger the ^^s condensed either m a solid form, into 
bursting of the glass. ^u adjoining chamber or chimney, or else 

The fire is allowed to go out; and on into a stratum of water on its bottom. Mu^ 

breaking the cooled globes, their up^r riate of magnesia at a red heat, evolves 

part is found to be lined with sal ammomac muriatic acid gas ; an evolution probably 

in hemispherical lumps, about 2^ inches aided in the present case, by the afiinity 

thick, oi a grayish white colour, semi- of ammonia. 

transparent, and possessed of a degree of From coal soot likewise a considerable 
elasticity. 26 pounds of soot yield 6 of quantity of ammonia, in the state of carbo- 
«al ammoniac. The ordinary mode of nate and sulphate, may be obtained, either 
manufacturing sal ammoniac in Europe, is by sublimation or lixiviation with water. 
by combining with muriatic acid the am- These ammoniacal products can after- 
monia resulting from the igneous decom- wards be readily converted into the mu- 
positionof animal matters in close vessels, riate, as above described. M. Leblanc 
Cylinders of cast iron, fitted up as we have used a kettle or eolipile for projecting 
described under Acktic Acid, are charged steam into the leaden chamber to promote 
with bones, horns, parings of hides, and the combination. It is evident, that the 
other animal matters; and being exposed exact neutralization, essentia! to sal am- 
to a full red heat, an immense quantity of moniac, might not be hit at first in these 
an impure liquid carbonate of ammonia dis- operations ; but it could be afterwards ef- 
tils over. Mr. Minish contrived a cheap fected by the separate addition of a poi^ 
method of converting this liquid into sal tion of alkaline or acid gas. As the mo- 
ammoniac. He digested* it with pulve- ther waters of the Cheshire salt-works 
ized gypsum, or simply made it percolate contain only 3 J per cent, of muriate of 
through a stratum of bruised gypsum ; magnesia, they are not suitable, like those- 
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of sea-Bsdt works, for the above manufac- ed for the purpose of separating the com- 

ture.* ponent parts of bodies. In these opera- 

* AmcoiriAc (Gum). This is a gum-re- tions the most extensive knowledge of 
sin, which consists, according to Bracon- such properties of bodies as are abready 
not, of 70 resin, 18.4 gum, 4.4 glutinous discovered must be applied, in order to 
matter, 6 water, and 1.S loss in 100 parts, produce simplicity of effect, and certainty- 
It forms a milky solution with water i is m the results. Chemical analysis can 
partially soluble in alcohol ; entirely in hardly be executed with success by one 
ether, nitric acid, and alkaJis. Sp. gr. who is not in possession of a considerable 
1.200. It has a rather heavy smell, and a number of simple substances in a state of 
bitter sweet taste. It is in small aggluti- great purity, many of which, from their 
nated pieces of a yellowish white c^our. effects, are called reagents. The word 
It is used in medicine as an expectorant analysis is applied by chemists to denote 
and antispasmodic* that series of operations, by which the 

Amk oxiTES, These petrifactions, which component parts of bodies are determined, 
have likewise been distinguished by the whether they be merely separated, or ex- 
name of comua ammorue, and are called hibited apart from each other; or whether 
snake-atonet by the vulgar, consist chiefly these distinctive properties be exhibited 
of lime-stone. They are found of all si- by causing them to enter into new com- 
zes, from the breadth of half an inch to binations, without the perceptible inter- 
more than two feet in diameter; some of vention of a separate state. The forming 
them rounded, others greatly compress- of new combinations is called synthesis ; 
ed, and lodged in different strata of stones and, in the chemical examination of bo- 
and clays. They appear to owe tlieir ori- dies, analysis or separation can scarcely 
gin to shells of tiie nautilus kind. ever be effected, without syntheus taking 

Amoxum. See PiMsifTO. place at the same time. 

* AxPHiBOLr. See Hobsblxstdx and As most of the improvements in the 
AcTTNOLiTB.* scicnce of chemistiy consist in bringing 

* Amfhig£ns. See Ysbuyiajt.* the art of analysis nearer to perfection, it 

* Amtodaloid. a compound mineral, is not easy to gfive any other rule to the 
consisting of spheroidal particles or vesi- learner than the genend one of consulting 
cles of lithomarge, green earth, calc spar, and remarking tlie processes of the best 
steatite, imbedded in a basis of fine grain- chemists, such as Scheele, Bergmann, 
ed green-stone, or wacke, containing BerthoUet, Kirwan, Vauquelin, and Ber- 
sometimes also crystals of hornblende.* zelius. The bodies which present them- 

AiTACAmsiuM, Cashew Nut, or Marking selves more frequently for examination 

Nut. Atone extremity of the fruit of the than others, are minerals and mineral 

cashew tree is a flattish kidney-shaped waters. In the examination of the former, 

nut, between the rind of which and the it was the habit of the earlier chemists to 

thin outer shell is a small quantity of a red, avail themselves of the action of fire» with 

^^hickish, inflammable, and very caustic U- very few humid processes, which are such 

quor. Thisliquorforms a useful marking as might be performed in the usual tem- 

ink, as any thing written on linen or cot- perature of the atmosphere. Modem 

ton with it, is of a brown colour, which chemists have improved the process by 

gradually grows blacker, and is very du- fire, by a very extensive use of the blow- 

I'able. pipe (see Blow-pif£) ; and have succeed- 

* Analgtxs. Cubic Zeolite. This mi- ed in determining the component parts of 
ncral is generally found in aggregated minerals to great accuracy in the humid 
or cubic crystals, whose solid angles are way. For the method of analyzing min- 
replaced by three planes. External lus- eral waters, see Waters (Minsral) ; and 
tre between vitreous and pearly ; fracture, for the analysis of metallic ores, see Ores. 
flat conchoidal; colours, white, gray, or Several authors have written on the ex- 
reddish; translucent. From its becoming amination of earths and stones. 

feebly electrical by heat it has got the ^ I'he first step in tlie examination of con- 
name analcime. Its sp. gr. is less than sistent earths or stones is somewhat dif- 
2.6. It consists of 58 silica, 18 alumina, 2 ferent from that of such as are pulveru- 
lime, 10 soda, 8^ water, and 3^ loss in 100 lent. Their specific gravity should first 
])arts. It is found in gi'anite, gneiss, trap be examined ; also their hardness, whe- 
rocks and lavas, at Calton Hill Edinburgh, ther they will strike fire with steel, or can 
at Talisker in Skye, in Dumbartonsliire, be scratched by the nail, or only by crys- 
in the Hartz, Bohemia, and at the Ferroe tal, or stones of still greater hardness; also 
Islands. The variety found at Somma their texture, perviousness to light, and 
has been called sarcolite, from its flesh whether they be manifestly homogeneous 
colour.* or compound species, &c. 

Akaltsis. Chemical analysis consists 2d, In some cases, we should try whe- 

of a great variety of operations^ perfoxm- thei they imbibe water> or whether waiter 
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can extract any thing from them by ebul- dull green colour indicates the presence 

lition or digestion. of iron; a bright grass-green, which is 

3d, Whether they be soluble in, or ef- imparted to water, that of manganese ; 

fervesce with, acids, before or after pul- and from a greenish-yellow, chromium 

verization; or whether decomposable by may be expected. The crucible, still a 

boiling in a strong solution of potash, &c. little hot, being first wiped, is put into a 

a^ gypsums and ponderous spars are. capsule of porcelain or platinum ; when, 

4th, Whether they detonate with nitre, warm distilled water is poured upon the 

5th, Whether they yield the fluor acid alkaline earthy mass, to detach it from the 

by distillation with sulphuric acid, or am- crucible. Having transferred the whole 

monia by distilling them with potash. of it into the capsule, muriatic acid is pour- 

6th, Whether they be fusible j&er *e with ed on, and a gentle heat applied, if ncces- 

a blow-pipe, and how they are aifected by sary, to accomplish its solution. If the 11- 

soda, borax, and microcosnuc salt ; and quid be of an orange-red colour, we infer 

whether they decrepitate when g^radually the presence of iron ; if of a golden-yellow, 

heated. that trf' chromium; and if of a purplish- 

7th, Stones that melt per se with the red, that of manganese. The solution is 

blow-pipe are certainly compound, and next to be evaporated to dryness, on a 

contain at least three species of earth, of sand-bath, or over a lamp, taking care so 

which the calcareous is probably one ; and to regulate the heat, that no particles be 

ifthey give fire with steel, the siliceous is thrown out. Towards the end of the 

probably another. evaporation, it assumes a gelatinous con- 

The general process prescribed by the sistence. At this period it must be stirred 

celebrated Vauquelin, in the 30th volume frequently with a platinum spatula or glass 

of the Annates de Chimie, is the clearest rod, to promote the disengagement of the 

which has yet been offered to the chemi- muriatic acid gas. After this, the heat 

cal student. may be raised to fully SIS*' F. for a few 

If the mineral be very hard, it is to be minutes. Hot water is to be now poured 

ignit^ in a covered crucible of platinum, on in considerable abundance, which dis- 

and then plunged into cold water, to ren- solves every thing except the silica. By 

der it brittle and easily pulverizable. The filtration, tlus earth is separated from tlie 

weight should be noted before and after liquid ; and being edulcorated with hot 

this operation, in order to see if any vola- water, it is then dried, ignited, and weigh- 

tile matter has been emitted. For the pur- ed. It constitutes a fine white powder, in- 

pose of reducing stones to an impalpable soluble in acids, and feefing gritty be- 

powder, little mortara of highly hardened tween the teeth. If it be coloured, a lit- 

steel are now made, consisting of a cylin- tie dilute muriatic acid must be digested 

drical case and pestle. A mortar of agate on it, to remove the adhering metallic / 

is also used for subsequent levigation, particles, which must be added to the 

About ten grains of the mineral should be first solution. This must now be reduced 

treated at once ; and after the whole 100 by evaporaUoh to the bulk of half a pint, 

grains have been reduced in succession to Carbonate of potash being then added, till 

an impalpable powder, they should be it indicates alkaline excess, the liquid must 

weighed, to find what increase may have be made to boil for a little. A copious 

been derived from the substance of the precipitation of the earth and oxides is 

agate. This addition may be regarded as thus produced. The whole is thrown on 

silica. a filter, and after it is so drained as to as- 

Of the ten primary earths, only four sume a semi-solid consistence, it is re- 
are usually met with in minerals, viz. silica, moved by a platinum blade, and boiled in 
alumina, magnesia, and lime, associated a capsule for some time, with solution 
with some metallic oxides, which are com- of pure potash. Alumina and glucina are 
monly iron, manganese, nickel, copper thus dissolved, while the other earths and 
and chromium. the metallic oxides remain. 

If neither acid nor alkali be expected to This alkalino-earthy solution, separated 

be present, the mineral is mixea in a silr from the rest, by filtration, is to be treated 
ver crucible, with thrice its weight of with an excess of muriatic acid; after 

pure potash and a little water- Heat is which carbonate of ammonia being added 

gradually appUed to the covered crucible, also in excess, the alumina is thrown down 

and is finally raised to redness ; at which while the glucina continues dissolved, 

temperature it ought to be maintained for The firat earth separated by filtration, 

an hour. If the mass, on inspection, be a washed, dried, and ignited, gives the 

perfect glass, silica may be regarded as quantity of alumina. The nature of this 
the chief constituent of the stone ; but if may be further demonstrated, by treating 

the vitrification be veiy imperfect and the it with dilute sulphuric acid, and sulphate 

bulk much increased, alumina may be of potash, both in equivalent quantities, 

supposed to predomiiiAte. A brownish or when the whole will be conyerted into 
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ahiiii. (SeeALVx). The iUtered liquid ofweight be sustained by ignition, Alkali, 
vill depoute its glucinSy on dissipating the or a volatile acid, nuiy be looked for. The 
ammonia, by ebuUition. It is to be sepa- latter is usually the fluoric. It may be ex- 
nted by filtration, to be washed, ig^ted, pelled by digestion with sulphuric acid, 
and weighed. It is exactly characterized by its property 

The matter undissolved by the dig^s- of corroding glass.* 
tion of the liquid potash, may consist of Beside this general method, some oth- 
lime, toagnesia, and metallic oxides. Di- ers may be used in particular cases, 
lute sulphuric acid must be digested on it Thus, to discover a small portion of alu- 
Ibr some time. Tlie solution is to be evap- mina or mi^nesia in a solution of a large 
orated to dryness^ and heated to expel quantity of lime, pure ammonia may be 
the excess of acid. The saline solid mat- applied!, which will precipitate the alumi- - 
ter being now diffused in a moderate na or magnesia (if any be), but not the 
quantity of wat^, the sulphate of magne- lime. Distilled vinegar applied to the pre- 
aia will be dissolved, and along with the cipitate will discover whether it be alu- 
metallic sulphates, may be separated from mma or magnesia. 

the sulphate of lime by the filter. The 2dly, A minute portion of lime or bary. 
latter being washed with a little water, tes, in a solution of alumina or magnesoa, 
dried, ignited, and weiehed, gives, by the mav be discovered by the sulphuric acid, 
scale m eqiuvalents, the quantity of lime which precipitates the lime and barytes : 
in the minenl. The magnesianand metalr the solution should be dilute, else the alu- 
fic solution being diluted with a lai|^ mina also would be precipitated. If there 
quantity of water, is to be treated with be not an excess of acid, the oxalic acid 
bicarbonate of potash^ which will precipi- is still a nicer test of lime : 100 grains of 
tate the nickel, iron, and chromium, but gypsum contain about 33 of lime i 100 
retain the magnesia and manganese, by grains of sulphate of barytes contain 66 of 
the excess of cari>onic acid. Hydrosulphu- barytes ; 100 g^ns of oxalate of lime con- 
ret of potadi will throw down the manga- tain 43.8 of lime. The insolubility of stil- 
nese, from the magnesian solution. The phate of baiytes in 500 times its weight 
addition of pure potash, aided by genUe of boiling water, sufficientiy distin^ishes 
ebullition, wiH then precipitate the mag- it. From these data the quantities are 
neua. The oxide of manganese may be easily investigated, 
freed from the sulphuretted hydrogen, by Sdly, A minute proportion of alumina in 
nstulation. a large quantity of magnesia may be dis- 

Theminp;led metallic oxides must be covered, either by precipitating the whole, 
digested wilh abundance of nitric acid, to and treating it witn distilled vinegar; or 
acidify the chromium. The liquid is next by heating the solution nearly to ebulli- 
treated with potash, which forms a soluble tion, and adding more carbonate of mag- 
ehromate, while it throws down the iron nesia, until the solution is perfectly neu- 
and nickel. The chromic acid may be se- tral, which it never is when alumina is con- 
parated from the potash by muriatic acid, tained in it, as this requires an excess of 
and digestion with heat, washed, dried till acid to keep it in solution. By these 
it becomes a green oxide, and weighed, means the alumina is precipitated in the 
The nickel is separated from the iron, by state of embryon alum, which contains 
treating their solution in muriatic acid, about half its weight of alumina (or, for 
with water of ammonia. The latter oxide greater exactness, it may be decomposed 
which falls, may be separated by the filter, by boiling it in volatile alkali). After the 
dried and weighed. By evaporating the precipitation, the solution should be larg^- 
liquid, and exposing the drjr residue to a jy diluted, as the sulphate of magnesia, 
moderate heat, the aramoniacal salt will which remained in solution while hot, 
sublime and leave the oxide of nickel be- would precipitate when cold, and mix with 
hind. The whole separate weights must the eraofyon alum, 
now be collected in one amount, and if 4thly, A minute portion of magnesia in 
they constitute a sum within two per cent, a large quantity of alumina is best separat- 
of the primitive weight, the analysis may ed by precipitating the whole, and treat- 
be regarded as giving a satis&ctory ac- ing the precipitate with distilled vinegar, 
count of the composition of the mineraL Lastly, Lime and bar}'tes are separated 
But if the deficiency be considerable, then by precipitating both with the sulphuric 
some volatile ingredient, of some alkali or acid, and evaporating the solution to a 
alkaline salt, may be suspected. « small compass, pouring off the liquor, and 

A portion of the mineral broken into treatin|^ tne dried precipitate with 500 
small fragpnents, is to be ignited in a per- times its weight of boiling water ; what 
celain retort, to which a refrigerated re- remains undissolved b sulphate of bary- 
ceiver is fitted. The water or other vola- tes. 

tile and condensable matter, if any be pre- The inconveniences of employing much 
sent, will thus be obtained. But if no loss heat, are obviaus, and Mr. Lowitz informs 
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US, that they may be avoided without the phuret of potash, and the magneaia by puM 

least disadvantag'e. Over the flame of a soda. 

spirit lamp, that will hold an ounce and * Lately carbonate or nitrate of barytea 
half, and is placed in a cylindrical tin fur- has been introduced into mineral analysis 
nace four inches high and three in diame- with great advantage, for the fluxing of 
ter, with air-holes, and a cover perforated stones, that may contain alkaline matter. 
to hold the crucible, he boils the stone See the English Translation of M. The* 
prepared as directed above, stirring it ire- nard's volume on analysis.* 
quently. His crucible, which, as well as Under the head of mineral analysis, no- 
the spatula, is of very fine silver, holds thing is of so much general importance a» 
two ounces and a half, or three ounces^ the examination of soils, with a view to 
As soon as the matter is boiled dry, he the improvement of such as are less pro- 
pours in as much hot water as he used at ductive, by supplying the infpredients they 
first ; and this he repeats two or three want in due proportions to increase their 
times more, ifthe refractoriness of the fos- fertility. To Lord Dundonald and Mr. 
nl require it. Large tough bubbles ari- Kirwan we are much indebted for their 
sing during the boUing, are in general a labours in this field of inquiry ; but Sir 
sign that the process will be attended witli H. Davy, assisted by the labours of these 
success. Even the sapphire, though the gentlemen, the facts and observations of 
most refractory of all Mr. Ijowitz tried, Mr. Young, and his own skill in cbemis-^ 
was not more so in this than in the dry try, having given at large, in a manner 
WBy, best adapted for the use of the practical 
Sir H. Davy observes, that the boracic farmer, an account of the methods to be 
acid is very useful in analyzing stones that pursued for this purpose, we shall here 
contain a fixed alkali; as its attraction fot copy them. 

the diflerent earths at the heat of ignition 'I'he substances found in soils are cer- 
is considerable, and the compounds it tain mixtures or combinations of some of 
forms with them are easily decomposed the primitive earths, animal and vegetable 
b^ the mineral acids dissolved in water, matter in a decomposing state, certain sa- 
Hls process is as follows : Let tOO mins line compounds, and the oxide of iron. 
of the stone to be examined be reduced I'hese bodies always retain water, and ex- 
to a fine powder, mixed with 200 g^ns ist in very different proportions in diffeiv 
of boracic acid, and fused for about half ent lands, and the end of analytical ex- 
an hour at a strong red heat in a crucible i>eriments is the detection of their quanti» 
of platina or silver. Digest the fused mass ties and mode of unioii. 
hi an ounce and half of nitric acid diluted The earths commonly found in soils are 
with seven or eight times the quantity of principally silex, or the earth of flints ; alu- 
water, till the whole is decomposed ; and mina, or the pure matter of clay ; lime, or 
then evaporate the solution till it is re- calcareous earth ; and magnesia : for the 
duced to an ounce and half, or two ounces, characters of which see the articles. Si- 
Ifthe stone contained silex, it will sepa- lex composes a considerable part of hard . 
rate in this process, and must be collect, gravelly soils, hard sandy soils, and hard 
ed on a filter, and edulcorated with dis- stony lands. Alumina abounds most in 
tilled water, to separate the saline matter, clayey soils, and clayey loams ; but even in 
The fluid, mixed with all the water that tlie smallest particles of these soils, it is ge» 
has been passed through the filter, being nerally united with silex and oxide of iron, 
evaporated till reduced to about half a Lime always exists in soils in a state of com- 
pint, is to be saturated with carbonate of bination, and chiefly with carbonic acid, 
ammonia, and boiled with an excess of when it is called carbonate of lime. This 
this salt, till all that will precipitate has carbonate in its hardest state- is marble ; 
fallen down. The earths and metallic in its softest, chalk. Lime united with 
oxides bein^ separated by filtration, mix sulphuric acid is sulphate of lime, or gyp- 
nitric acid with the clear fluid till it has a sum ; with phosphoric acid, phosphate of 
strongly sour taste, and then evaporate lime, or the earth of bones. Carbonate 
till the boracic acid remains free. Filter of lime, mixed with other substances, com- 
the fluid, evaporate it to dryness, and ex- poses chalky soils and marls, and is found 
pose it to a beat of 450*^ F. when the ni- m soft sandy soils. Magnesia is rarely 
trate of ammonia will be decomposed, found in soils : when it is; it is combined 
and the nitrate of potash or soda will re- with carbonic add, or with silex and alu- 
main in the vessel. The earths and me- mina. Animal decomposing matter exists 
tallic oxides, that remained on the filter, in different states^ contains much carbo- 
may be distinguished by the common pro- naceous substance, volatile alkali, inflam- 
cesses. The alumina may be separated mable aeriform products, and carbonic 
by solution of {)otash, the lime by sulphu- acid. It is found chiefly in lands lately 
ric acid, tlie oxide of iron bv succinate of manured. Vegetable decomposing mat- 
2romonia, the manganese by hydrosul- ter usually contains still more carbonace- 
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oat substance, and differs from the pre- ly be done, by pouring' in water till tbe 

ceding principally in not producing vola- {>hial is half full, and then adding the soil 

tile alkali. It forms a g^reat proportion of till the fluid rises to the mouth. The dif- 

all peats, abounds in rich mouid, and is ference between l^e weight of the water, 

found in larger or smaller quantities in all antt that of the soil, will give the result, 

lands. The saline compounds are few. Then if the bottle will contain tour hun- 

and in small quantity : they are chiefly dred grains of water, and gains two bun- 

muriate of soda, or common salt, sulphate dred grains when half filled with water 

of magnesia, muriate and sulphate of pot- and half with soil, the specific gravity of 

ash, nitrate of lime, and the mild alkalis, the soil will be 2 ; that is, it will be twice 

Oxide of iron, which is the same with the as heavy as water .* and if it gained one 

Tust produced by exposing iron to air and hundred and sixty-five grains, its specific 

water, is found in all soils, but most abun- g^vity would be 1825, water being 1000. 

dantly in red and yellow clays, and red It is of importance that the specific gravi- 

andyellow siliceous sands. ty of a soil should be known, as it affords 

The instruments requisite for the analy- an in^cation of the quantity of animal and 

BIS of soils are few. A pair of scales capa- vegetable matter it contains; these sub- 

ble of holding a quarter of a pound of stances being always most abundant in the 

common soil, and turning with a single lighter soils. The other physical proper- 

g^n when loaded: a set of weights, from ties of soils should likewise be examined 

a quarter of a pound troy to a grain : a before the analysis is made, as they de* 

wire sieve, coarse enough to let pepper- note, to a certain extent, their composi- 

com pass through : an Argand lamp and tion, and serve as g^des in directing the 

stand : a few glass bottles, Hessian cruci- experiments. Thus siliceous soils are 

bias, and china or qi;een*s ware evapora- generally rough to the touch, and scratch 

ting basins : a Wedgwood pestle and mor- glass when rubbed upon it: aluminous 

tar : some filters made of half a sheet of soils adhere strongly to the tongue, and 

blotting paper, folded so as to contain a emit a strong earthy smell when breathed 

pint ofuquid, and greased at the edges : a upon : and calcareous soils are soft, and 

bone knife : and an apparatus for collect- much less adhesive than aluminous soils, 

ing and measuring aeriform fluids. 2. Soils, when as dry as they can be 

I'he reagents necessary are muriatic made by exposure to the air, still retain a 
acid, sulphuric acid, pure volatile alkali considerable quantity of water, which ad- 
dissolved in water, solution of prussiate of heres with great obstinacy to them, and 
potash, soap lye, and solutions of carbo- cannot be driven off without considerable 
nate of ammonia, muriate of ammonia, heat: and the first process of analysis is to 
neutral carbonate of potash, and nitrate of free them from as much of this water as 
ammonia. possible, without affecting their composi- 

1. When the general nature of the soil tion in other respects. This may be done 
of a field is to be ascertained, specimens by heating the soil for ten or twelve 
of it should be taken from different places, minutes in a china basin over an Argpand 
two or three inches below the surface, and lamp, at a temperature equal to 300** P. ; 
examined as to the similarity of their pro- and if a thermometer be not used, the pro- 
perties. It sometimes happens, that on per degree of heat may easily be ascer- 
pluns the whole of the upper stratum of tained by keeping a piece of wood in the 
the land is of the same kind, and in this basin in contact with its bottom ; for as 
case one analysis will be sufficient. But long as the colour of the wood remains un- 
in valleys, and near the beds of rivers, altered, the heat is not too high; but as 
there are very g^eat differences, and it soon as it begins to be charred, the pro- 
now and then occurs, that one part of a cess must be stopped. In several expe- 
field is calcareous, and another part silice- riments, in which Sir H. Davy collected 
ous; and in this and analogous cases, the the water that came over at this degree of 
portions different from each other should heat, he found it pure, without any sensi- 
be analysed separately. Soils when col- ble quantity of other volatile matter being 
lected, if they cannot be examined imme- produced. The loss of weight in this 
diately, should be preserved in phials process must be carefully noted; and if it 
quite filled with them, and closed with araiount to 50 grains in 400 of the soif, 
ground glass stopples. The most conve* this may be considered as in the greatest 
nient quantity for a perfect analysis is from degree absorbent and retentive of water, 
two hundred grauns to four hundred. It and will generally be found to contun a 
should be collected in dry weather, and large proportion of aluminous earth : if 
exposed to the air till it feels dry. Its the loss be not more than 10 or 20 grains, 
specific gravity may be ascertained, by in- the land may be considered as slightly ab- 
troducing into a phial, which will contain sorbent and retentive, and the siliceous 
a known quantity of water, equal bulks of earth as most abundant, 
water and of the soil; which may easi- 3. None of the loose stones, gravel, or 
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ha^ vegetable fibres, should be sepftsa* accQiMsy, is the most difficult part of tbe 
ted from the soil, till the water is thus ex- subject. The first process to be perform- 
peiled ; for these bodies are often highly ed in tliis part of the analysis is the expo- 
absorbent and retentive, and consequent- sure of the fine matter of the soil to the 
ly influence the fertiUty of the land. But action of muriatic acid. I'his acid, dilu- 
after the soil has been heated as abovei ted with double its bulk of water, should 
these should be separated by the sieve, be poured upon the earthy matter in an 
after the soil has been gently bruised in a evaporating basin, in a quantity equal to 
mortar. The weights of the vegetable twice the weight of the earthy matter, 
fibres or wood, and of the gravel and The mixture should be often sirred, and 
atones, should be separately noted down, suiFered to remun for an houi*, or an hour 
and the nature of the latter ascertained: and half, before it is examined. If any 
if they be calcareous, they will effervesce carbonate of lime, or of magnesia, exist 
with acids ; if siliceous, tliey will scratch in the soil, they will have been dissolved ■ 
rlass ; if aluminous, they wiU be soft, easi- in this time by the acid, which sometimes 
ly scratched with a knife, and incapable of takes up likewise a little oxide of iron* 
effervescing with acids. but very seldom any alumina. The fluid 

4. Most soils, beside stones and gravel, should be passed through a filter ; the 
tDontain larger or smaller proportions of solid matter collected, washed with dis- 
sand of different degrees of fineness; and tilled or rain water, dried at a moderate 
the next operation necessary is to separate heat, and weighed. Its loss will denote 
this sand from the parts more minutely di- the quantity of solid matter taken up. 
Tided, such as clay, loam, marl, and vege- The washings must be added to the solu- 
table and animal matter. This may be tion ; which, if not sour to the taste. 
done sufficiently by mixing the soil well must be made so by the addition of fresh 
with water ; as the coarse sand will gene- acid ; and a little solution of prussiate of 
sally fall to the bottom in the space of a potash must be mixed with the liquor. If 
■linute* and the finer in two orthree ; so a blue precipitate occur, it denotes the 
Ifaat by pouring the water off after one, presence (k oxide of iron, and the solu- 
two, or three minutes, the sand will be for tion of the prussiate must be dropped in, 
the most part separated from the other till no further effect is produced. To aa^ 
Bubstances ; whicn, with the water con- certain its quantity, it must be collected 
taining them, must be poured into a filter, on a filter in the same manner as the other 
After the water has passed through, what solid precipitates, and heated red : the 
semains on the filter must be dned and result will be oxide of iron. Into the 
weighed; as must idso the sand; and their fluid freed from oxide of iron a solution 
lespective quantities must be noted down, of carbonate of potash must be poured 
The water must be preserved, as it will till idl effervescence ceases in it, and till 
contain the saline matter, and the soluble its taste and smell indicate a considerable 
animal or vegetable matter, if any existed excess of alkaline salt. The precipitate 
in the soil. that falls down is carbonate of lime ; which 

5. A minute analysis of the sand thus must be eoUected on a filter, dried at a 
separated is seldom or never necessary^ heat below that of redness, and after- 
and its nature mi^ be detected in the ward weighed. The remaining fluid must 
same way as that of the stones and gravel, be boiled for a quarter of an hour, when 
It is always siliceous sand, or calcareous the magnesia, if there be any, will be pre^^ 
•and, or both together. If it consist cipitated combined with carbonic acid, 
whoUy of carbonate of lime» it will dis- and its quantity must be ascertained in 
solve rapidly in muriatic acid with effer- the same manner as that of the carbonate. 
Yescence ; but if it consists partly of this of lime. If any minute proportion of alu* 
and partly of siliceous matter, a residuum mina shoukl, from peculiar circumstances^ 
will be left af^er the acid has ceased to be dissolved by the acid, it will be found 
acton it, the acid being added till the in the precipitate with the carbonate of 
mixture has a sour taste, and has ceased lime, and it may be separated from it by 
to effervesce. This residuum is the sili- boiling for a few minutes with soap lye 
oeous part; which being washed, dried, sufficient to cover the solid matter: for 
mad heated strongly in a crucible, tlie this lye dissolves alumina, without acting 
difference of its weight from tliat of the upon carbonate of lime. Should the fine- 
whole, will indicate the quantity of the ly divided soil be sufficiently calcareous to 
calcareous sand. effervesce verv strongly with acids, a sim- 

6. The finely divided matter of the pie method of ascertaining the quantity 
soil is usually very compound in its na- of carbonate of lime, sufficiently accurate 
lure ; it sometimes contains all the four in all common cases, may be adopted. Aft 
primitive earths of soils, as well as animal carbonate of lime in all its states contains 
and vegetal)le matter ; and to ascertain a determinate quantity of acid, which ia 
tke proportions d* these with toktablf »beat 4tSf parts in a hundred by weight* 
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iIm <ioaiytity of this aeid g^ren out darh^ ly precise fyt all common purposes: Bat 

the efTervescence occasioned by its solu- if very great accuracy be an object, the 

tion in a stronger acid, will indicate the residuum after the incineration must b« 

quantity of carbonate of lime present, treated with potash, and in the manner in 

Thus, if you weigh separately one part of which stones are analyzed, as given in th« 

the matter of the soil, and two parts of first part of this article, 

the acid diluted with an equal quantity of 9. If the soil contained any salts, or 

water, and mix the acid slowly in small soluble vegetable or animal matter, they 

portions with the soil, till it ceases to oc- will be found in the water used for sepa* 

casion any effervescence, by weiring the rating the sand. This water must be 

mixture, and the acid that remains, you evaporated to dryness at a heat below 

will find the quantity of carbonic acid boihng. If the solid matter left be of a 

lost ; and for evety four grains and half brown colour, and inflammable, it may be 

so lost you will estimate ten g^ns of considered as partly vegetable extracts 

carbonate of lime. You may also collect If its smell, when exposed to heat, be 

the carbonic acid in the pnevmatic appa- strong and fetid, it contains animal mu- 

rattia for the analynt of soiU, described in eilaginous> or gelatinous matter. If it be 

the article Labobatort; and allow for white and transparent, it may be consid- 

every ounce measure of the carbonic acid^ cred as principally saline. Nitrate of poU 

two grains of carbonate of lime. ariiorof lime is indicated in thia saline 

7. The quantity of insoluble animal and matter by its sparkling when thrown on 
vegetable matter may next be ascertained burning coals: sulphate of magnesia may 
with sufficient precision, by heating it to be detected by its bitter taste i and suU 
a strong red heat in a crucible over a com- phate of potash procluces no alteration in 
mon fire, till no blacknesa remains in the a solution of carbonate of ammonia, but 
mass, stirring it frequently meanwhile precipitates a solution of muriate of ba» 
with a metalbc wire. The loss of weight rytes. 

will ascertain the quantity of animal and 10. If sulphate or phosphate of lime be 
vegetable matter there was, but not the suspected in the soil, a particular process 
proportions of each. If the smell emitted, is requisite to detect it. A given weight 
during this process, resemble that of of the entire soil, as four hundred g^rainSF 
burnt feathers, it is a certain indication of for instance, must be mixed with one 
the presence of some ammal matter ; and third as much powdered charcoal^ and 
a copious blue flame almost always de- kept at a red heat in a crucible for half 
notes a considerable proportion of vege- an hour. The raixtuie must then be boil- 
table matter. Nitrate of ammonia, in the ed a quarter of an hour in half a pint of 
proportion of twenty g^ins to a hundred water, and the solution, being filtered^ 
of the residuum of the soil, will greatly exposed some days to the open air. If 
accelerate this process, if the operator be any soluble quantity of sulphate of lime» 
in haste ; and not aflect the result, as it or gypsum, existed in the soil, a white 
will be decomposed and evaporate. precipitate will ppradually form in the 

8. What remains after this decompos- fluid, and the weight of it will indicate 
tion of the vegetable and animal matter, the proportion. 

consists generally of minute particles of Phosphate of lime, if any be present^ 
earthy matter, which are usually a mixture may be separated from the soil after the 
of alumina and ulex with oxide of iron, process for gypsum. Muriatic acid roust 
Toseparate these, boil them two or three be digested upon the soil in quantity 
hours in sulphuric acid diliited with four more than sufficient to saturate the solu- 
times itsweightof water, allowing a hun-^ bfe earths. The solution must be eva« 
dred and twenty grains of acid for eveiy porated, and water poured upon the solid 
hundred g^ins of the residuum. If anpr matter. This fluid will dissolve the com- 
thing remain undissolved by this acid, it pounds of earths with the muriatic acid,^ 
may be considered as silex, and be sepa- and leave the phosphate of lime un- 
rated, washed, dried, and weighed, in the touched. 

usual manner. Carbonate of ammonia be- 11. IVhenthe examination of a soil is 

ing added to the solution in quantity more completed, the products should be classed, 

than sufficient to saturate the acid, the and their quantities added together; and 

alumina will be precipitated; and the ox- if they nearly equal the original quantity 

ide of iron, if any, may be separated from of soil, the analysts may be considered as. 

the remaining hquid by boiling it. It accurate. It must however be observed, 

scarcely ever happens, that any magnesia that when phosphate or sulphate of lime 

or lime escapes solution in the muriatic is discovered by the independent process, 

acid i but if it should, it will be found in No. 10, just mentioned, a correction must 

the sulphuric acid ; from which it may be be made for the general process, by sub-*^ 

separated as directed above for the muri- tracting a sum equal to their weight irom 

atic^ This method of analyns is sufficient* the quantity of easbonate of lime obtain- 
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Ibe <ia&fyBty of this acid g^ren out darii^ ly precise fbr all common puiposea: bst 

the efTerveacence occasioned by its solu- if very g^at accuracy be an object* the 

tion in a stronger acid, will indicate the residuum after the incineration must be 

quantity of carbonate of lime present, treated with potaah, and in the manner in 

Thus, if you weigh separately one part of which stones are analyzed, as given in the 

the matter of the soil, and two parts of first part of this article, 

the acid diluted with an equal quantity of 9. If the soil contained any salts, or 

water, and mix the acid slowly in small soluble vegetable or animal matter, they 

portions with the soil, till it ceases to oc- will be found in the water used for 8epa« 

casion any effervescence, by weighing the rating the sand. This water must be 

mixture, and the acid that remains, you evaporated to dryness at a heat below 

will find the quantity of carbonic acid boihng. If the solid matter left be of a 

lost ; and for every four grains and half brown colour, and inflammable, it may be 

so lost you will estimate ten grains of considered as partly vegetable extract* 

carbonate of lime. ^ You may also collect If its smell, when exposed to heat, be 

the carbonic acid ia the fmettmatic appa^ strong and fetid, it contains animal mu- 

rattu far the analyst of soiU, described in cilaginous> or gelatinous matter. If it be 

the article LABOBATORTr and allow for white and transparent, it nay be consid- 

every ounce measure of the carbonic acid, ered as principally saline. Nitrate of poU 

two grains of carbonate of lime. ash or of lime is indicated in this sdine 

7. The quantity of insoluble animal and matter by its sparkling when thrown on 
vegetable matter may next be ascertained burning coals : sulphate of magnesia may 
with sufiicient precision, by heating it to be detected by its bitter taste : and sul-^ 
a strong red heat in a crucible over a com- phate of potash produces bo alteration in 
mon fire, till no blackness remains in the a solution of carbonate of ammonia, but 
mass, stirring it frequently meanwhile precipitates a solution of muriate of ba* 
with a metalbc wire. The loss of weight rytes. 

will ascertidn the quantity of animal and 10. If sulphate or phosphate of lime be 
vegetable matter there was, but not the suspected in the soil, a particular process 
proportions of each. If the smeU emitted, is requisite to detect it. A given weight 
diirmg this process, resemble that of of the entire soil, as four hundred grains 
burnt feathers, it is a certain indication of for instance, must be mixed ^ith one 
the presence of some animal matter ; and third as much powdered charcoal^ and 
a copious blue flame almost always de- kept at a red heat in a crucible for half 
notes a considerable proportion of vege- an hour. The mixture must then be boil- 
table matter. Nitrate of ammonia, in the ed a quarter of an hour in faatf a pint of 
proportion of twenty g^ins to a hundred water, and the solution, being filtered, 
of the residuum of the soil, will greatly exposed some days to the open air. If 
accelerate this process, if the operator be any soluble quantity of sulphate of lime» 
in haste ; and not aifect the result, as it or gypsum, existed in the soil, a white 
will be decomposed and evaporate. precipitate will gradually form in the 

8. What remuns after this decompos- fiuid, and the weight of it will indicate 
tion of the vegetable and animal matter, the proportion. 

consbts genendly of minute particles of Phospfaatcf of lime, if any be present^ 
earthy matter, which are usually a mixture may be separated from the soil after the 
of alumina and silex with oxide of iron, process for gypsum. Muriatic acid must 
To separate these, boil them two or three be digested upon the soil in quantity 
hours in sulphuric acid diliited with four more uian sufficient to saturate the sdu- 
times itsweightof water, allowing a hun-^ bfe earths. The solution must be eva- 
dred and twenty grains of acid for eveiy porated, and water poured upon the solid 
hundred g^ins of the residuum. If anpr matter. I'his fluid will dissolve the com- 
thing remain undissolved by this acid, it pounds of earths with the muriatic acid,^ 
may be considered a9 silex, and be sepa- and leave the phosphate of lime un- 
rated, washed, dried, and weighed, in the touched, 

usual manner.. Carbonate of ammonia be- 11. "When the examination of a soil is 

ing added to the solution in quantity more completed, the products should be classed^ 

than sufficient to saturate the acid, the and their quantities added together; and 

alumina will be precipitated; and tlie ox- if they nearly equal the original quantity 

ide of iron, if any, may be separated from of soil« the analysis may be considered aa 

the remaining liquid by boiling it. It accurate. It must however be observed^ 

scarcely ever happens, that any magnesia that when phosphate or sulphate of lime 

or lime escapes solution in the muriatic is discovered by the independent process, 

acid ; but if it should, it will be found in No. 10, just mentioned, a correction must 

the sulphuric acid ; from which it may be be made for the general process, by sub-v 

aeparated as directed above for the muri- tracting a sum equal to their weight from 

atic^ This method of analyna is sufficient* the quantity of eaj^nate of lime obtain- 
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«A hy precipitatioii from tht nuimtic tcid, tal seienoe ts the deteoden of nittaltttt. 
In amng^ng the products, the form should The correct analyst ought to be wett 
lie in the order of the experiments by ^[rounded in general chemical infonna- 
which they are obtained. Thus 400 grains tion ; but perhaps there is no better mode 
of a good siliceous sandy soil may be sup- of gaining it tluui that of attempting origi- 
posedto contain, gndns. nal investigations. In pursuing his ex- 

Of water of absorption, - • 18 periments, ae will be eontinuiJly obliged 
Of loose stones and gravel principal- to learn from books the history of the sub- 

ly nliceous, .... 42 stances he is employing or acting upon ; 
Of undecompounded vegetable fi- and his theoretical ideas wiU be more va- 

hrea, 10 luable in being connected with practical 

Of fine siliceous sand, • • 300 operation, and acquired for the purpose 
Of minutely divided matter, separa- oi discovery. 

ted by filtration, and consisting The aiudysu vfvegeuMet requires vari- 

ed t>u8 manipuhitions, and peculiar attention. 

Carbonate of lime, • 35 «s their principles are extremely liable to 

Carbonate of magnesia, - 4 be altered by the processes to which they 

Matter destructible by heat, are subjected. It was long before this 

principally vegetable, • 10 analysis was brought to any degree of per- 

Silex, - - - - 40* feotion. 

Alumina, ... 32 Some of the immediate materials of 

Oxide of iron, - - 4 Tegetables are separated to our hands by 

Soluble matter, principally sul- Nature in a state or g^reater or less purity ; 

Shate of potash ana vegeta- as the gums, resins, and balsams, that ex- 

le extract, . . 5 ude from plants. The expressed juices 

Gypsum, ... 3 contain various matters, that may be sepa- 

Phosphate of lime^ - 2 rated b^ the appropriate reagents. Mace- 

— 135 ration, infusion, and decoction in water, 

take up certain parts soluble in this men- 

Amouat of all the products, 395 struum; and alcohol will extract others 
Los^ ... 5 that water will not dissolve. The mode 

^— of separating and distinguishing these ma- 
400 terials will easily be collected from their 

In this instance the loss is supposed characters, as given under the head Yxei- 
vmall ; but in general, in actual experi- tabu KiireDoir, and under the different 
ments, it will be found much greater, in articles themselves, 
consequence of the difficulty ofcoUecting * As the ultimate constituents of all ve- 
the whole quantities of the different pre- g^table substances are carbon, hydrogen, 
ctpitates; and when it is within thirty for and oxygen, with occasionally azote, the 
four hundred grains, there is no reason to problem of their final analysis resolves into 
suspect any want of due precision in the a method of ascertaining Uie proportion of 
processes. these elementary bodies. MM. Oay-Lus- 

13. When the experimenter is becomcf sac and llienard contrived a very elegant 
tequainted with the use of the different apparatus for vegetable and animal analy- 
instruments, the properties of the re- sis, in which the matter in a dried state 
agents, and the relations between the ex- was mixed with chlorate of potash, and 
temal and chemical qualities of soils, he formed into minute pellets. These pel- 
will seldom find it necessary to perform, lets being projected uirough the interven- 
in any one case, all the processes that tion of a stop-cock of peculiar structure 
have been described. When his 8(m1, for into an ignited glass tuoe, were instantly 
instance, contains no notable proportion resolved into carbonic acid and water. 
of calcareous matter, the action of the The former product was received over 
muriatic acid. No. 6. may be omitted : in merciuy, and estimated by its condensa- 
examining peat soils, he will principally tion with potash ; the latter was intercep- 
have to attend to the operation by fire ted by ignited muriate of lime, and was 
and air. No. T.; and in the analysis of measured bjr the increase of weight which 
chalks and loams, he will often be able it communicates to this substance^ By 
to omit the experiment with sulphuric previous trials, the quantity of oxygen 
acid. No. 8. which a ^ven weight of the chlorate of 

In the first trials that are made by per- potash yielded by ignition was known ; 
sons unacquunted with chemistry, they and hence the carbon, bydro^^n, and oxy. 
Bust not expect much precision of result, gen, derived from the organic substance, 
Many difllculties will be met with ; but in as well as the residual azote, of the gasc- 
overcoming them the most useful kind of ous products* 

practical knowledge will be obtained ; M. Berzelius modified the above appa- 
mad nothing is so instructive in cxpetipn^ii* ratus, and employed the organic product 
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an combination with a base, generally ox- oxygen, and azote, discoverable by ign©» 

ide of lead. He mixed a certain weight ous analysis, are the ultimate constituent 

of this neutral compound with a known elements. To the former class belong^ 

quantity of pure chlorate of potash, and sugar, gum, starch, oils, resins, gelatin* 

triturated the whole with a large quantity urea, organic acids and alkalis, &c. which 

of muriate of soda, for the purpose of mo- see.* 

derating the subsequent combustion, rhis • Abatass. Octohedrite, oxide of tita- 
mingied dry powder is put into a glasstube nium, rutile, and titane nitile. Thismi- 
about half an inch diameter, and eight or neral shows a variety of colours by re* 
ten inches long, which is partially enclosed fleeted hght, from indigo-blue to reddish- 
in a fold of tin-plate, hooped with iron brown. By transmitted hght, it appears 
wire. One end of the tube is hermeti- greenish-yellow. It is found usually in 
^ally sealed beforehand, the other is now small crystals, octohedrons, with isosceles 
.drawn to a pretty fine point by the blow- triangular faces. Structure lamellar ; it 
pipe. This termination is inserted into is semi-transparent, or opaque ; fragments 
a glass ^lobe about an inch diameter, splendent, adamantine; scratches glass; 
which joms it to a long tube containing brittle ; sp. gr. 3.85. It is a pure oxide of 
dry muriate of lime in its middle, and dip- titanium. It has been found only in Dau- 
ping at its other extremity into the mer- phiny and Norway ; and is a very rare mi- 
cury of a pneumatic trough. The first neral. It occurs in granite, gneiss, mica 
tube, with its protecting tin case, being slate, and transition limestone.* 
exposed gradually to ignition, the enclo- * AirnALusiTB. A massive mineral, of 
•ed mateHals are resolved into carbonic a flesh and sometimes rose-red colour. It 
acid, water, and azote, which come over, is, however, occasionally crystallized in 
and are estimated as above described. M. rectangular four-sided prisms, verging on 
Gay-Lussac has more recently employed rhomboids. The structure of the pnsms 
peroxide of copper to mix with the or- is lamellar, with joints parallel to their 
ganic substance to be analyzed; because ^ sides. Translucent; scratches quartz; is 
while it yields its oxygen to hydrogen and easily broken; sp. gr. 3.165. Infusible 
carbon, it is not acted on by azote ; and by the blow-pipe ; in which respect it dif- 
thus the errors resulting from the formar fers from feldspar, though called felspath 
tion of nitric acid with the chlorate of pot- apyre by Haiiy . It is composed of 52 alu« 
ash are avoided. Berzelius has aflbrded mina, 32 silica, 8 potash. 2 oxide of iron, 
satisfactory evidence by his analyses, that and 6 loss, Vauq. It belongs to primi- 
the simple apparatus which he employed tive countries, and was first found in An<- 
is adequate to every purpose of chemical dalusia in Spain. It is found in mica slate 
jesearch. Dr. Prout has described, in the in Aberdeenshire, and in the isle of Unst s 
Annals of Philosophy for March 1820, a Dartmoor in Devonshire ; in mica slate at 
very neat form of apparatus for comple- Killiney, near Dublin, and at Douce Moun- 
ting analyses of organic substances with tain, county Wicklow.* 
the heat of a lamp. Hydrogen having the * Ahdkkolits. See Habxotoxx.* 
power in minute quantities of modifying * AirHTDaixE. Anhydrous gypsuin* 
the constitution of the orc^nic bodies, re- There are six varieties of it.-~ 
quires to be estimated with corresponding 1 . Compact, has various shades, of white, 
minuteness. Mr. Porrett has very inge- blue, and red ; massive and kidney-sha- 
niously suggested, that its quantity may ped; dull aspect; splintery or concboidal 
be more accurately determined by the fracture ; translucent on the edges ; is 
proportion of oxide of copper that is re- scratched by fluor, but scratches calc 
vived, than by the product of water. Di- spar ; somewhat tough ; specific gravity 
lute sulphuric acid being digested on the 2.850. It is dry sulphate of lime, with a 
residual cupreous powder, will instantly trace of sea salt. It is found in the salt 
dissolve the oxide, and leave the reduced mines of Austria and Salzburg, and at the 
metal ; whose weight will indicate, by the foot of the Harz mountains. 2. Granular, 
scale of equivalents, the hydrogen expen- the scaly of Jameson. Is found in mas- 
ded in its reduction. One ot hydrogen sive concretions, of which the structure is 
corresponds to 9 of water, and 32 of cop- confusedly foliated. White or bluish co- 
per, lour, of a pearly lustre; composition as 
Under the diflerent vegetable and ani- above, with one per cent, of sea salt. It 
mal products, we shall take care to state occurs in the salt mines of Halle ; sp. gr. 
their ultimate constituents by the most 2.957. 3. Fibrous. Massive ; glimmer- 
oorrect and recent analyses. The pecu- ing, pearly lustre ; fracture in delicate 
Car substances which water, alcohol, ether, parallel fibres ; scarcely translucent ; easi- 
and other solvents, can separate from an ly broken. Found at Halle, IschcJ, and 
organic body, may be called the immedi- near Brunswick. 4. Radiated. Blue, some- 
ate products of die vegetable or animal times spotted wiUi red ; radiated, splen- 
kingdom; while the carbon, bydrogeo^ dent frafitur^; pactly spUntsxy; trw^u* 
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"tiiiAi not b&Td; sp. gr. 2.940. 5. Spaih ire have just noticed. But nostanimaU 

fy, or cube spar. Blilk-whhe colour, pas- have a provision for mechanicaUy divi- 

aing> sometimes into grayish and reddish ding sohds by mastication, which answers 

white ; short four-sided prisms, having the same purpose as grinding, pounding* 

two of the opposite sides much broader or levigation, does in our experiments; 

than the other two ; and occasionally the that is to say, it enlarges the quantity of 

lateral edges are truncated, whence re- surface to be acted upon by solvents, 

suits an eight-sided prism ; lustre, splen- The process carried on in the stomach ap- 

dent, pearly. Foliated fracture. Three- pears to be of the same kind as that which 

fold rectangular -cleavage. Cubical frag- we distinguish by the name of dig^estiont 

ments. Translucent. Scratches calc spar, and the bowels, whatever other uses they 

Brittle. Sp. gr. 2.9. This is the muria- may serve, evidently form an apparatus 

«ite of some writers. It b doubly re- for filtering or conveying off the fluids ; 

fracting. it is said to contain one per cent, while the more solid parts of the aliments^ 

of sea salt. It is found at Bex in S wxtzer- which are probably of such a nature as not 

land, and Halle in the Tyrol. 6. Sificife- to be rendered fluid, but by an alteration 

9oua^ or vulpinite. Biassive concretions which would perhaps destroy the texture 

•f a laminated structure, translucent on of the machine itself, are rejected as use- 

the edges, splendent, and brittle. Gray- less. When this Altered fluid passes into 

ish-white, veined with bluish-gray. Sp. the circulatory vessels, through which H 

gr. 2.88. It contains eight per cent, silex. is driven with considerable velocity by 

The rest is sulphate of lime. It is called the mechanical action of the heart, it m 

by statuaries, Marmo bardiglio di Berga- subjected, not only to all those changes 

mo, and takes a fine polish. It derives which the chemical action of its parts is 

its name from Vulpino in Italy, where it capable of producing, but is likewise ex- 

accompanies lime.* posed to the air of the atmosphere in the 

AKl^ or Nil. This pknt, from the lungs, into which that ehistic fluid is ad- 
leaves of which indigo is prepared, grows mitted by the act of respiration. Here it 
in America. ^ undergoes a change of the same nature 

Animal Kiiranox. The various bodies as happens to other combustible bodies 

around us, which form the objects of che- when they combine with its vital part, or 

mical research, have all undergone a num- oxygen. This ^tal part becomes con- 

ber of combinations and decompositions densed, and combines with the blood, at 

before we take them in hand for exami- the same time that it gives out a large 

nation. These are all consequences of quantity of heat, in consequence of its 

tiie same attractions or specific proper- own capacity for heat being diminished, 

ties that we avail ourselves of; and are A small portion of azote likewise is ab- 

modified likewise by virtue of the situa- sorbed, and carbonic acid is given out. 

tions and temperatures of the bodies pre- Some curious experiments of Spalhinza^. 

sented to each other. In the great mass ni show, that the lungs are not the sole 

of unorganized matter, the combinations organs by which these changes are ef- 

appear to be much more simple than such fected. Worms, insects, shells of land 

as take place in the vessels of organized and sea animals, egg shells, fishes, dead 

beings, namely, plants and animals : in animals, and parts of animals, even after 

the rormer of which there is not any pecu- they have become putrid, are capable of 

liar structure of tubes convejring various absorising oxygen from the air, and giving 

fluids; and in the latter there is not only out carbonic acid. They deprive atmos* 

an elaborate system of vessels, but like- pheric air of its oxygen as completely as 

wise, for the most part, an augmentation phosphorus. Shells, however, lose this- 

of temperature. From such causes as property when their organization is de- 

these it is, that some of the substances stroycd by ag^. Amphibia, deprived of 

aflTorded by animal bodies are never found their lungs, lived much longer in the opea 

either in vegpetables or minerals ; and so air, than others in air destitute of oxygen, 

likewise in vegetables are found certain It is remarkable, that a larva, weighing a 

products never unequivocally met with few g^ins, would consume almost as much 

among minerals. Hence, among the sys- oxygen in a g^ven time as one of the am* 

tematical arrangements used by chemists,, phibia a thousand times its bulk. Fishes, 

the most general is that which divides alive and dead, animals, and parts of ani- 

bodies into three kingdoms, the animal, mals, confined under water in jars, ab« 

the vegetable, and the mineral. sorbed the oxygen of the atmospheric air 

Animal, as well as vegetable bodies, over the water. Muscles, tendons, bonesy 

may be conndered as peculiar apparatus brain, fat, and blood, all absorbed oxygen 

for carrying on a determinate series of in diflerent proportions; but the blood did 

chemical operations. Veretables seem not absorb most, and bile appeared not 

capable of operating with fluids only, and to absorb any. 
at the temperature of the atmospherey as It would lead as toe far froM wa piOr- 
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^ose, if we were to attempt an 'explttiw* ftdded iti the retort which eontahis the 
tion of the Uttle we know respecting the substance under examination. He will 
manner in which the secretions or combi- attend particularly to the products which 
nations that produce the various animal pass over, whether they be permanently 
and vegetable substances are effected, elastic, or subject to condensation in the 
or the uses of those substances in the temperatures we are able to produce. In 
economy of plants and animals. Most of some cases, he will suffer the spontaneous 
them are very different from any of the decomposition to precede the application 
products of title mineral kingr^r^Ti^ y^^ of chemical methods ; and in others, he 
shall tiierefore only add, that these or- will attentively maiiL the changes which 
ganized beings are so contrived, that their the products of his operations undergo in 
existence continues, and all their func- the course of time, whetiier inclosed ve»* 
tions are performed, as long as the ves- sels, or exposed to the open lur. Thus 
sels are supplied with food or materials to it is, that, m surveying the ample field of 
occupy the, place of such as are carried nature, the plnlosophical chemist posses- 
off by evaporation from the surface, or ses numerous means of making discove- 
otherwise ; and as long as no great change ries, if applied with judgment and sagaci- 
is made, either by violence or disease, m ty ; though the progress of discovery, so 
those vessels, or the fluids they contain, far from bringing us nearer the end of our 
But as soon as the entire process is inter*- pursuit, appears continually to open new 
rupted in any very considerable degree, scenes; and, by enlarging our powers of 
the chemical arrangements become alter- investigation, never fuls to point out aid- 
ed ; the temperature in land animals is ditional objects of enquiry, 
changed ; the minute vessels are acted Animal and vegetable substances ap- 
upon and destroyed ; life ceases, and the proach each other by insensible grada- 
admirable structure, being no longer suf- tions ; so that there is no simple product 
ficienUy perfect, loses its figure, and re- of tiie one which may not be found in 
turns, by new combinations and decom- g^reater or less quantity in the other. The 
positions, to the general mass of unorgani- most general distinctive character of ani- 
zed matter, with a rapidity which is usual- mal substances is that of affording volatile 
ly grater, the more elaborate its construe- alkali by destructive distillation. Some 
tion. plants, however, afford it likewise. Mei- 

f Within the sphere of vitality, peculiar ther contain it ready formed ; but it ap- 

laws of decomposition and recomposition pears to be produced by the combination 

seem to prevail, in like muiner as witiiin of hydrogen and azote, auring the changes 

the sphere of the voltaic cm;uit. Indeed produced either by fire, or Sie putrefac- 

each gland seems to have a capacity to uve process. See Ammovia. 

induce peculiar corpuscular reactions. Our knowledge of the products of the 

giving nse to its appropriate secretions, animal kingdom, by the help of chemical 

In the living stomach, food passes to the analysis, is not yet sufficiently matured to 

state of chyme ; when in the absence of enable us to arrange them according to 

life, the same matter, at the same tempera- the nature of their component parts, 

tare, would putrefy .f which appear to consist chiefly of hydro- 

The parts of vegetable or animal sob- gen, oxygen, carbon, and azote ; and with 

flftances may be obtained, for chemical these, sulphur, phosphorus, lime, magne- 

examination, either by simple pres- sia, and soda, are frequently combined ia 

foire, which empties the vessels of their variable proportions, 

contents ; by digestion in water, or in * The following are the peculiar chem* 

ether fluids, which dissolve certain parts, ical products of animal organization. Ge- 

«nd often change their nature ; bydestruc- latin, albumen, fibrin, caseous matter, co«* 

tive distillation, in which the application louring matter of blood, mucus, urea, pi- 

of a strong heat alters the combination of cromel, osmazome, sugar of milk, and 

the parts, and causes the new products to sug^ of diabetes. The compound animal 

-pass over into the receiver in tiie order of products are the various solids and fluids, 

their volatility; by spontaneous decom- whether healthy or morbid, that are found 

position or fermentation, wherein the in the animal body; such as muscle, skin, 

component parts take a new arrangement, bone, ||ood, urine, bile, morbid concre- 

and form compounds which did not for tions, brain, &c.* 

the most part exist in the organized sub- When animal substances are left expo* 

stance; or, lastly, the judicious chemist sed to the air, or immersed in water or 

will avail himself of all these several other fluids, they suffer a spontaneous 

methods singly, or in combination. He change, which is more or less rapid ae- 

will, according to circumstances, separate cording to circumstances. The sponta- 

the parts of an animal or vegetable sub- neous change of organized bodies b dis- 

stance by pressure, assisted by heat; or ting^ished by the name of fermentation, 

by ^g^stion or boiling in various fluids, in vegetable bodies there are distinct tta* 
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ges or periods of this pvoeess^ wbicli hmrt . them to eoifl ag&in either upon tbe aearUi 

been divided into the vinous, acetous, and of the furnace, or in any other ntuatioa 

■putrefactive fermentations. Animal sub- where the heat is moderate, or at least the 

stances are susceptible only of the two temperature is not very cold, 
latter, during which, as in all other spon- j- Malleability, ductility and toughness, 

taneous changes, the combinations of in substances susceptible of the annealing 

chemical principles become in general process, are probably dependent on the 

more and more simple. There is no doubt <]^uantity of caloric remaining in combina* 

but much instruction might be obtained tion with their particles, while in the solid 

from accurate observations of the putre- state. When malleable metals are ham- 

factive processes in all their sevend va- roered, they give out heat and become 

rieties and situations ; but the loathsome- harder, more rig^d and more dense, until 

ness and danger attending on such enqui- a certain maximum is attained. After- 

ries have hitherto greatly retarded our wards they neither heat nor harden, and 

progress in this department of chemical crush to pieces, if the process be not 

science* See Fsbmxhtatiov (Putbxi ac- suspended. Exposed to the fire until 

tits). softened, on cooling they are found to 

AiriME, improperly called gum animals have regained the properties of which 

a resinous substance imported irom New percussion had deprived tiiem ; and they 

Spain and the Brazils. There are two may be again hammered, heated, harden-^ 

icinds, distinguished by the names of on- ed, and condensed. The sudden abstrac- 

ental and occidental. The former is dry, tion of caloric from the exterior strata of 

and of an uncertain colour, some sped- particles in a piece of thick glass, is not 

mens being greenish, some reddish, and attended by a corresponding abstraction 

some of the brown colour of myrrh. The of this principle from among the particle* 

latter is in yellowish, white, transparent, within, owing to the slowness, with which 

somewhat unctuous tears, and partly in glass conducts heat. Hence cohesion i» 

larger masses, brittle, of a light pleasant not general ; and the particles are not ar- 

taste, easily melting in the fire, and bum- ranged uniformly, unless the cooling bft 

ii|^ with an agreeable smell. Like resins, very slow, so as to allow the refrigera- 

it IS totally soluble in alcohol, and also in tion, within and without, to be neariy ai- 

oil. Water takes up about l-16th of the multaneous. As it never can be perfectly 

weight of this resin by decoction. The simultaneous in thick glassy it is never 

spjnt, drawn off by distillation, has a con- perfectly well annealed. The procesn 

siderable degree of the taste and flavour would be more perfect, were the articles 

of the anirn^; the distilled water discovers subjected to radiant heat only; as thi% 

on its surface some small portion of essen- when projected from red-hot surfaces^ 

tial oil. penetrates through glass, as I have ascer- 

This resin is used by perfumers, and tained. By gradually making up fires of 

also in certain plasters, wherein it has charcoal at about 4 inches distance on 

been supposed to be of service in nervous each side of a glass tube of about an inch 

affections ofthe head and other parts; but and a quarter in thickness, and withi^ 

there are no reasons to think thal^ for very small bore, I was enabled to heat 

medical purposes, it differs from common and bend it. From its situation, it was 

resins. only subjected to radiant heatf 

AiTNBAK. We know too little of the Avvotto. The pellicles of the seeds 

arrangement of particles, to determine of the kiaca oreUana^ a liliaceous shrubs 

what it is that constitutes or produces from 15 to 20 feet high in good groum^ 

brittleness in any substance. Inaconsid- afford the red masses brought into £u> 

erable number of instances of bodies rope, under the name of Annotto, Orleaa^ 

which are capable of undergoing ignition, and Roucou. 

it is found that sudden cooling renders The annotto commonly met with amon|^ 
them hard and brittle. This is a real in- us is moderately bard, of a brown colour 
eonvenience in glass, and also in steel, on the outside, and a dull red within. It 
when tills metallic substance is required is difficultly acted upon by water, and tin- 
to be soft and flexible. The inconve- ges the liquor only of a pale brownish 
niences are avoided by cooling them very vellow colour. In rectified spirit of wine 
gradually, and this process is called an- it very readily dissolves, and communi- 
nealing. Glass vessels, ix other articles, cates a high orange or yelloWish^fed. 
are carried into an oven or apartment Hence it is used as an ingredient in var- 
near the g^at furnace, called the leer, nishes, for giving more or less of an 
where they are permitted to cool, in a orange cast to the simple yellows. Alka- 
greater or less tune, according to their line salt renders it perfectly soluble in 
tiiickness and bulk. The annealing of boilin^^ water, without alterinp^ its colour, 
steel, or other metallic bodies, consists Besides its use in dyeing, it is employed 
singly in heating tiiero, and suffering for colouring cheese.^ 
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* Awtammtixm. A nuunive mmeitl to ISGofsulphutet. These artificial solplm- 
of a brownish colour; sometimes also crya- rets lost nothing by being kept in fusion 
talUzed, in thin fiat six-uded prisms, an hour; and heated with an equal weight 
streaked lengthwise. It has a false metal- of sulphur, they could not be made to 
lie lustre, glistening and pearly. In crys- take up more. Some of the native sulpbu- 
tals, transparent. Massive, only translu- rets of the shops, however, appear to 
cent on the edges. It does not scratch have a small portion more of sulphur uni- 
glass, but iluate of lime. Specific g^v- ted with them, as they will take up an ad» 
ity 3.2. Somewhat hard but exceeding- dition of 7 or 8 per cent of antimony. 

ly brittle. Infusible alone before the Antimony is of a dusky white colour, 

blow-pipe, but with borax it g^vesa grass* very brittle, and of a plated or scaly tex> 

green transparent bead. It consists of ture. Its specific gravity, according to 

56 silica, 13.3 idumina, 14 magnesia. 3.33 Brisson, is 6.7021, but Bei^^mann makes 

lime, 6 oxide of iron, 3 oxide of manganese, it 6.86. Soon after ignition it melts, and 

1.43 water, and 2.94 loss in 100. It is found by a continuance of the heat it becomes 

Konigsbergin Norway.* oxidized, and rises in white fumes, which 

* Anthbacitb. Blind coal, Kilkenny may afterwards be volatilized a second 
coal, or glanoe-coaL There are three va- time, or fused into a hyacinthine glass, ac- 
rieties. 1. Massive, the conchoidal of Ja-' cording to the management of the beat: 
meson. Its colour is iron-black, some- the first were formerly called argentine 
times tarnished on the surface, with a flowersofregulus of antimony. Inclosed 
splendent metallic lustre. Fracture con- vessels the antimonv rises totally without 
choidal, with a pseudo^metallic lustre, decomposition. This metallic substance 
It is brittle and light. It yields no flame, b not subject to rust by exposure to air, 
and leaves whitish ashes. It is found in though its surface becomes tarnished by 
the newest floetz formations, at Meissner that means Its oxides are a little soluble 
in Hesse, and Walsall in Staffordshire. 2. in water; and in this respect they resem- 
Slaty anthracite. Colour black, or brown- ble the oxide of arsenic, by an approach 
ish -black. Imperfect slaty in one direc- toward the acid state. 

tion, with a slight metallic lustre. Brittle. * There are certainly three, probably 

Specific gravity 1.4 to 1.8. Consumes four, distinct combinations of antimony 

vitliout flame. It is composed of 72 car* and oxygen : 1. The protoxide of Berze- 

bon, 13 silica, 3.3 alumina, and 3.5 oxide of lius is a blackish -gray powder, obtained 

iron. It is found in both primitive and se- from a mixture of powder of antimony and 

condary rocks ; atCalton Hill, Edinburgh ; water, at the positive pole of a voltaic cir- 

near Walsall Staffordshire t in the south- cuit. Heat enables this oxide to absorb 

em parts of Brecknockshire, Carmarthen- oxygen rapidly, converting it into the tri- 

shire, and Pembrokeshire, whence it is toxide. According to Berzelius, it cod- 

called Welsh culm ; near Cumnock, and sists of 100 of metd, and 4.65 oxygen. It 

Kilmarnock, Ayrshire ; and most abun- must be confessed, however, that the data 

dantly at Kilkenny, Ireland. 3. Colum- for fixing these proportions are veiy 

nar anthracite. In small short prisma- doubtful. 2. The deutoxide may be oo- 

tic concretions, of an iron-black colour tained by digesting the metal in powder 

with a tarnished metalliclustre. It is brittle, in muriatic acid, and pouring the solution 

soft, and light. It yields no flame or smoke, into water of potash. Wash and dry the 

It forms a thick bed near Sanquhar, in precipitate. It is a powder of a dirty white 

Dumfries-shire; at Saltcoats and New colour, which melts at a moderate red 

Cumnock, in Ayrshire. It occurs also at heat, and crystallizes as it cools. Accord- 

Meissner in Hesse.* ing to BerzeUus, it consists of 84.3 metal 

Artivovt. The word antimony is al- -f- ^^-7 oxygen. 3. The tritoxide, or an- 

ways used in commerce to denote a metal- timonious acid, is the immediate product 

lie oi*e, consisting of sulphur combined of the combustion of the metal, called of 

with the metal, which is properly called old from its fine white colour, the argen- 

antimony. Sometimes this sulphuret is tine flowers of antimony. It may also be 

termed crude antimony, to distinguish it formed by digesting hot nitric acid on an- 

from the pure metal, or regulus, as it was tiroony. When fused with one-fourth of 

formerly called. According to Professor antimony, the whole becomes deutoxide. 

Proust, the sulphuret contains 26 per cent It forms the salts called antimonites with 

of sulphur. He heated 100 parts of anti- the different bases. According to Berze- 

mony with an e^ual weight of sulphur in lius, the tritoxide consists of about 80 me- 

a glass retort, till the whole was well fu- tal -|- 20 oxygen. 4. The peroxide, or 

sed and the excess of sulphur expelled, antimonic acicu is formed, when tlie metal 

and the sulphuret remaining was 135. in powder is ignited along' with six times 

The result was the same after repeated its weight of nitre in a silver crucible, 

trials : 100 parts of antimony, with 300 The excess of potash and nitre being af- 

of red sulphuret of mercury, Mforded 135 torwafds separated by hot water« tl&e aati- 
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nomate of pot&sihisthen to be decomposed fiiial^s hwe foand SO, 33, and 3^ t6 100 
hy muriatic acid, when the insoluble anti- of metal. Berzelius admits that there may 
iDonie acid of a straw colour will be ob- be a slig^ht error in his numbers. The on« 
tained. Kitro-muriatic acid fikewise con- ly important alloys' of antimony are those 
Tertsthe metal into the peroxide. Though of lead and tin ; the former constituted 
insoluble in water, it reddens the vegeta- type metal, and contains about one>siX' 
ble blues. It does not combine with adds, teenth of antimony ; the latter alloy is em- 
At a ted heat oxygen is disengaged, and ployed for making the plates on which 
antimonious acid results. Berzelius infers music is engraved. 

its composition to be 73.5 metal 4- 26.5 The salts of antimony are of two diffe- 
okygen. It is difficult to reconcile the rent orders; in the first, the deutoxide 
above three portions of oxygen to one acts the part of a salifiable base ; in the 
prime ec|uivalent for antimony. Thenum- second, the tritoxide and peroxide, act 
Der 11. gires the best approximation to Ber< the part of acids, neutralizing the alkaline 
zelios's analyses. We shall then have the and other bases, to constitute the antimo-^ 

nites and antimoniates. 
In 100 partStf The only distinct combination of the 
Protoxide 11 meta]+ 1 oxy. or91.|-f- 8. J fi"t order entitied to our attention, is the 
Deutpxidell +2 84.6+15.4 triple salt called tartrate of potash and an- 

Tritoxide 11 +3 78.64-21.4 timony, or tartar emetic, and which, by 

Peroxide 11 +^ 73.4+26.6 M- Gay-Lussac's new views, would be 

styled cream^artrate of antimony. This 
The second and fourth numbers agree constitutes a valuable and powerful me<]U- 
perfectly with experiment; the first ox- ^^^> and therefore the mode of preparing 
ide is too imperfecdy known to enter into ** should be correctly and cleariy defined, 
the argument ; and the third number, -^* *« **«W ^*"t« deutoxide of antimony 
though it indicates a little more oxygen "* ** ^^^ '***» ^ ^^ compourtd salt, 
than Berzelius assigns, rives less than *«d •« *h*^ oxide readily passes by mis- 
Pix)ust management into the tritoxide or antimo^ 

Chlorine gas and antimony combine ^^^^ »c"^ ^*i»<5h » altogether unfit for 
with combustion, and a bichloride results. ^« purpose, adequate pains should be 
This was formerly prepared by distilling **^Jp" *« 9^^^ ^^ainst so capital an error, 
a mixture of two parts of corrosive subli- '" form« editions of the British Fharma- 
mate with one of antimony. The sub- coPfJ". th« ?la«s of antimony was pre- 
stance which came over having a fatty wnbedasthebasisof tartar emetic. More 
consistence, was caUed butter of antimony, conaplcat »«<! precarious formute have 
It is frequently crystallized in four-sided ^^^ »»«« introduced. The new edition 
prisms. It is fusible and volatile at a mo- ^ *^« Pharmacop^e Prangaise has given 
derate heat; and is resolved by water a recipe, which appears, with a dight 
alone into the white oxide and muriatic change of proportions, to be unexception- 
acid. Being a bichloride, it is eminently *^*«- '^^^ o^ ^^ sulphuretted vitreous 
corrosive, like the bichloride of mercury, ^»^« of antimony levigated, and acidulous 
fiom which it is formed. It consists of 45.7 !*^*^ of potash, equal parts. Form a 
ohlorine ' 
Dr. John 

poutionofthe sulphuret is corrected by 

Its recent exact analysis by Berzelius. But *" "^^* adding boiling water from time 
11. antimony + 2 primes chlorine — 9.0, ^^ ^"»« ? "^^' ^^^ hot liquor, and evapo- 
give the proportion per cent of 44.1 + ^^* ^^ dryness in a porcelain capsule; 
55.5 i a good coincidence, if we consider dissolve m boiling water the result of the 
the circuitous process by which Dr. Da- evaporation, evaporate till the solution ac- 
▼y*s analysis was performed. Three <iu»res the spec. grav. 1.161, and then let 
parts of corrosive sublimate, and one of ^ repo«e, that crystals be obtained, which, 
metallic antimony, are the equivalent by this process, will be pure. By another 
proportions for making butter of antimo- recipe, copied, witii some alteration from 
ny. Iodine and antimony combine by Mr. PhiUips's prescription, into the ap- 
the aid of heat into a solid iodide, of a pendix of the French Pharmacopaia, a 
dark-red colour. The phosphuret of tiiis «\bsulphate of antimony is formed first of 
metal is obtained by (using it with solid ^. *>y *?esting two parts of sulphuret of 
phosphoric acid. It is a white semi^srys- antuaony m a moderate heat, witii three 
talKnc substance. The sulphuret of anti- partsof oil <rf vitriol. This insoluble sub- 
mony exists abundantly in nature. See aulpdiate being well washed, i» tiien di- 
Orxs of AirrtMoif T. It consists, according ?ested m a quantity of boiling water, with 
to Berzelius, of 100 antimony + 37.25 it« own weight of cream of tartar, and eya- 
sulphur. The proportion given by the powted to ttic density 1.161, after which 
equivalent ratio is 100 + 36.5. Other ^^ » filtered hot. On CQoling, erystols of 
Vot?. i: [23] 
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the triple tartrate are obtained. ' One with a prime equivalent of deutoxide of 

might imagine, that there is a chance of antimony » 13. On this hypothesis ve 

obtaining by this process, a mixture of sul- would have the following proportions i 
phate of poiash, and pethaps of a triple 

sulphate ofantimony, along with the tartar 2 primes acid » 16.75 45.4 

emetic. Probably this does not happen, 1 prime potash ^ 5.95 16.2 

for it is said to yield crystals, very pure, 1 prime water — » 1.125 3.1 

veiy white, and witliout any mixture 1 oxide of antimony » 13.00 35.3 

whatever. — — 

Pure tartar emetic is in colourless and 36.825 100.0 
transparent tetrahedrons or octohedrons; But very Tittle confidence can be reposed 
It reddens litnuis. Its taste is nauseous in such atomical representations, 
and caustic. Exposed to the air, it efflo- The deutoxide seems to have the pro- 
resces slowly. Boiling water dissolves perty of combining with sulphur in vari- 
half its weight, and cold water a fifteenth ous proportions. To this species of con^- 
part. Sulphuric, nitric, and muriatic acids, pound must be referred the liver of antiy 
when poured into a solution of this salt, roony, glass ofantimony, and crocus metal^ 
precipitate its cream of tartar; and soda, lorum of the iOicTent apothecaries. Sul- 
potash^ ammonia, or their carbonates, phuretted h^^drogen forms, with the deu- 
throw down its oxide of antimony. Bary- toxide of antimony, a compound which 
tes, strontites, and lime waters, occasion possessed at one time. great celebrity in 
not only a precipitate of oxide of antimo- meciUcine, and of which a modification has 
ny, like the alkalis, but also insoluble tar- lately been introduced into the art of cal- 
trates of ihese eaiths. That produced by ico printing. By dropping h^drosulphu- 
the alkaline hydrosulphurets, is wholly ret of potash, or of ammonia, into the 
formed of kermes ; while that caused by cream-tartrate, or into mild muriate of an- 
sulphuretted hydrogen, contains both timony, the hprdrosulphuret of the metal- 
kermes and cream of tartar. The decoc- lie oxide precipitates of a beautiful deep 
tions of several varieties of cinchona, and orange colour. This is kermes mineral, 
of several bitter and astringent plants, CluzeVs process for obtuning a fine ker" 
equally decompose tartar emetic ; and the mea, light, velvety, and of a &ep purple- 
precipitate then always consists of the ox- * brown, is the follpwing : one part of pul- 
ide of antimony, combined with the vege* verized sulphuret of antimony, 22^ parts 
table matter and cream of tartar. Physi- of crystallized subcarbonate of soda, and 
cians ou^ht therefore to beware of such 200 parts of water, are to be boiled to- 
incompatible mixtures. When tartar eme- gether in an iron pot. Filter the hot li- 
tic is exposed to a red heat, it first black- quor into warm earthen pans, and allow 
ens, like all organic compounds, and af- uiem to cool very slowly. At the end of 
terwards leaves a residuum of metallic an- 24 hours the kermes is deposited. Throw 
timony and subcarbonate of potash. From it on a filter, wash it with water which 
this phenomenon, and Uie deep brownish- had been boiled and then cooled out of 
red precipitate, by hydrosulphurets, this contact with air. Diy the kermes at a 
antimonial combination may readily be re- temperature of 85^, and preserve in cork- 
cognized. The precipitate may further ed phials. Whatever may be the process 
be dried on a filter, and ignited with black employed, by boiling the liquor tSt&r cooh 
flux, when a .t^lobule of metallic antimony ing and filtration, on new sulphuret of an- 
will be obtained, infusion of gfalls is an timony, or upon that which was left in the 
active precipitant of tai'tar emetic. former operation, this new liquid will de- 

This salt, in an undue dose, is capable posite, on cooling, a new quantity of ker> 

of acting as a poison. The best antidotes mes. Besides thehydrosulphuretted oxide 

are demulcent drinks, infusions of bark, of antimony, there is formed a sulphuret* 

tea, and sulphuretted hydrogen water, ted hydrosulphuret of potash or soda, 

which instantly converts the energetic Consequently, the alkali seizes a portion 

salt into a relatively mild sulphuret : ano- of the sulphur from the antimonial sulpbu- 

dynes are useful afterwards. The powder ret, water is decomposed, and whilst a 

of tartar emetic, mixed with hog's-lard, portion of its hydrogen unites to the alka- 

and applied to the skin of the human bo- line sulphuret, its oxygen, and the other 

dy, raises small vesications. portion of its hydrogen, combine with the 

. The composition of this salt, according sulphuretted antimony. It seems, that the 

to M. Thenard, is 35.4 acid, 39.6 oxide, resulting kermes remains dissolved in the 

16.r potash, and 8.2 water. The presence sulphuretted hydrosulphuret of potash or 

of the latter ingredient is obvious, from soda ; but as it is less soluble in the cold 

the undisputed phenomenon of efflores- than the hot, it is partially precipitated by 

cence. If we adopt the new views of M. refrigeration. If we pour into the super- 

Gay-Lussac, this salt may be a compound natant liquid, after the kermes is deposi- 

of a prime equivalent of tartar a» 23.825, ted and removed, any acidj as the ddute 
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xnttic, sulphuric, or muriatic, we decom- rived from a precarious ustulation and caV 
pose the sulphuretted hydrosulphuret of ci nation of hartshorn shavings and sul. 
potash or soda. The alkaline base being phiiret of antimony, in ordinary hands, 
laid hold of, the sulphuretted hydrogen The antimonial medicines are powerful 
and sulphur to which they were united deobstruents, promoting particularly the 
are set at liberty; the sulphur and kermes cuticular discharge. I'he union of Xh'ia 
fall together, combine with it, and form an metallic oxide with sulphuretted hydro- 
orange-coloured compound, called the gen, ought undoubtedly to favour its me- 
golden sulphuret of antiihony. It is a hy- dicinal agency in chronic diseases of the 
droguretted sulphuret of antimony. Hence, skin. The kermes deserves more credit 
when it is digested with warm muriatic than it has hitherto received from British 
acid, a large residuum of sulphur is ob- physicians. 

tained, amounting sometimes to 12 per The compounds formed by the antlmo- 
cent. Kermes is composed by Thenard, nious and antimonic acids, with the bases, 
of 20.3 sulphuretted hydrogen, 4.15 sul- have not been applied to any use. Muriate 
phur, 72.76 oxide of antimony, 2.79 water of barytps may be employed as a test for 
and loss; and the golden sulphuret con- tartar emetic. It will show, by a precipi- 
sists of 17.87 sulphuretted hydrogen, 68.3 tate insoluble in nitric acid, if sulphate of 
oxide of antimony, and 12 stilphur. potash be present. If the crystals be re- 

B^ evaporating the supernatant kermes gularly formed, mere tartar need not be 
liquid, and cooling, crystals form, which suspected.* 

have been lately employed by the calico For its ores, and the reduction of the 
printer, to give a topicaJ orange. These metals, see Ores. 
erystals are dissolved in water, and the so- Arts. See Agio (FoUmic). 
hitiou being thickened with paste or gum, * Apatits. Phosphate of lime. This 
is applied to cloth in the usual way. When mineral occurs both massive and crystal- 
the doth is dried, it is passed through a lized. The crystals are six-sided prisms, 
dilute acid, when the orange precipitate low, and sometimes passing into the six- 
is depoitted and fixed on the vegetable sided table. Lateral edges, frequently 
fibres. truncated, and tlie faces smooth. Lustre 

An empirical antimonial medicine, called splendent. Translucent, rarely transpa- 
Jaroes's powder, has been much used in rent. Scratched by fluor spar. Brittle. 
this country. The inventor called it his Colours, white, wine-yellow, g^en, and 
fever powder, and was so successful in his i*ed. Sp. grav. 3.1. Phosphoresces on 
practice with it, that it obtained very coals. Electric by heat and friction. Con- 
great reputation, which it still in some nsts of 53.75 lime -f- 46.25 phosphoric 
measure retains. Probably, the success of acid, by Klaproth's analysis of the variety 
Dr. James was in great measure owing to called asparagus stone. It occurs in pri- 
his free use of the bark, which he always mitive rocks; in the tin veins of the gra- 
gave as largely as the stomach would nite of St. Michael's Mount, Cornwall ; 
bear, as soon as he had completely evacu- near Chudleigh in Devonshire ; at Nantes 
ated the primae viae by the use of his antimo- in France ; in St Gothard, and in Spain ; 
nial preparation, with which at first he Aud with molybdena in granite, near Col- 
used to combine some mercurial. His spe- beck, Cumberland. Photpharite is mas- 
cificatioD, lodged in chancery, is as follows: sive, forming g^at beds in the province 
** Take antimony, calcine it with a con- of Estremadura. YeUowish-white colour, 
tinued protracted heat, in a fiat, unglazed. Duller ^mmering lustre. Semi-hard, 
earthen vessel addingtoitfrom time to time Fracture, imperfect curved foliated. Biit- 
a sufficient quantity of any animal oil and tie. Sp. grav. 2.8. Phosphorescent with 
salt, well dephlegmated ; then boil it in heat. Its composition by Pelletier is 59 
melted nitre for a considerable time, and lime, 34 phosphoric acid, 1 carbonic acid, 
separate the powder from the nitre by 2.5 fluoric acid, 2 silica, 1 oxide of iron, 
dissolving it in water." The real recipe *nd 0.5 muriatic acid.* 
has been studiously concealed, and a false *^ ApnaiTX. Earth foam ; Schaumerde. 
one published in its stead. Different for- This carbonate of lime occurs usually in a 
mulaehave been oifered for imitating it. friable state; but sometimes solid. Co- 
That of Dr. Pearson furnishes a mere mix- lour, almost silver- white. Massive, or in 
tutc of an oxide of antimony, with phos-. fine particles. Shining lustre, between 
phate of lime. The real powder of James, semi-metallic and pearly. Fracture, curved 
according to this chemist, consists of 57 foliated. Opaque ; soils a little. Very 
oxide of antimony, with 43 phosphate of soft, and easily cut. Feels fine and light. 
lime. It seems highly probable that super- It is usually found in calcareous veins, at 
phosphate of lime would act on oxide of Gera in Misnia, and Eisleben in I'huringia. 
antimony, in a way somewhat similar to It consists, by Bucholz, of 51.5 lime, 39 
cream <^ tartar, and produce a more che- acid, 1 water, 5,7 silica, 3.3 oxide of iron.* 
nkal eoiobinatioB, than what can be de- * AnoMs. This is commonly consider- 
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ed to be a variety of the gamet; but the malt and molasses spirits call it low 

difTerence between these minerals is this : wines. 

the planes of the aplome dodecahedrons AatrnA Alba. One of the names g^ven 

are striated parallel with their smaller di- to the combination of muriatic acid and 

ligonal, which, according to Haliy, indi- mercury in that state, which is more com* 

cates the primitive form to be a cube, and monly known by the denomination <^ 

not a dodecahedron. Its colour is deep mercuriua dulcia, calomel, or ndld muriate 

orange-brown. It is opaque, and harder of mercury, 

than quartz. Sp. grav. is much less than Arabic (Gum). This is reckoned the 
garnet, viz. 3.44. It consists, by Laugier's purest of gums, and does not greatly dif* 
analysis, of 40 silica, 30 adumina, 14.5 fer from gum Senegal, vulgarly called 
lime, 14 o^ide of iron, 2 oxide of manga- gum seneca, which is supposed to be the 
nese, 2 silica and iron^ It is fusible into a strongest, and is on this account, as well 
black glass, while garnet fuses into a black as its greater plenty and cheapness, most- 
enamel. It is found on the river Lena in ly used by calico printers and other ma- 
Siberia, and also in New Holland.* nufacturers, The gums of the plum and 
* ApopHTiiLiTB. Ichth^ophthalmite. cherry-tree have nearly the same qualities 
Fisheyestone. It is found both massive as gum arable. All these substances fa- 
and crystallized. It occurs in square cilitate the mixture of oils with water, 
prisms, whose solid angles are sometimes Ababt^s Lavds. It is a problem in che- 
replaced by triangular planes, or the mistry, and by no means one of the least 
pnsms are terminated by pyramids con- importance to society, to determine what 
sisting of 4 rhomboidal planes. Structure are the requisites which distinguish fruit- 
lameUar ; cross fracture, fine g^ned, un- ful lands from such as are less productive, 
even. External lustre, splendent, and pe- See Soils, and Ahaltsts of SoiLa, 
culiar; internal, glistening and pearly. Arbob Diabjb. See Silybr. 
Semi-transparent, or translucent. Mode- Archil, Archilla, Rocblla, Orsbillb, 
rately hard, and easily broken. Sp, gr. A whitish lichen, g^wing upon rooks in 
2.49. It exfoliates, then froths, and melts the Canary and Cape Vem Islands, which 
into an opaque bead before the blow-pipe, yields a rich purple tincture, fugitive in- 
It consists of 51 silica, 28 lime, 4 potash, deed, but extremely beautiful. This weed 
17 water. Vauquelin. It is found in the is imported to us as it is gathered : those 
iron mine of Utoe in Sweden; at the cop- who prepare it for the use of the dyer* 
per mine of Fahlun ; at Arendahl, Faroe, grind it betwixt stones, so as thoroughly 
the Tyrol ; and Dr. Mac Culloch met with to bruise, but not to reduce it into pow- 
a solitary crystal in Dunvegan, in the Isle der, and then moisten it occasionally with 
pf Sky.* a strong spirit of urine, or urine itself 
APFARATrs, See Labobatort. mixed witn quicklime: in a few days it 
Apples. See Acin (Malic). acquires a purplish-red, and at length a 
Aptrous. Bodies which sustain the ac- blue colour; in the first state it is caSM 
lion of a strong heat for a considerable archil, in the latter lacmus or litmus, 
lime, without change of figure or other The dyers rarely employ this drug by 
properties, have been caUed apyrous ; but itself, on account of its deamess, and the 
the word is seldom used in the art of perishableness of its beauty. The chief 
chemistry. It is synonymous with re- use they make of it is for giving a bloom 
fraetory, to other colours, as pinks, &c. This is 
AatTAFOBTis. This name is given to a effected by passing the dyed cloth or silk 
weak and impure nitric acid, commonly through hot water slightly impregnated 
used in the arts. It is distinguished by with uie archil. The bloom thus commu- 
tbe terms double and singley the single nicated soon decays upon exposure to the 
being only half the strength of the other, air. Mr. Hellot mforms us, that by the 
The artists who use these acids call the addition of a little solution of tin, this drug 
more concentrated acid, which is much gives a durable dye ; that its colour is at 
stronger even than the double aquafortis, Sie same time changed toward a scarlet} 
epirit of nitre, . This distinction appears to and that it is the more permanent, in prOi» 
be of some utility, and is therefore not im- portion as it recedes tne more from it« 
properly retained by chemical writers, natural colour. 

See Acid (Nitric). Prepared archil very readily nvea oak 

* AdUA Marinb. See Bbrtl.* Its colour to water, to volatile spirits^ and 

AdUA Rboia, or Regis. This acid, be- to alcohol ; it is the substance principally 

ing compounded of a mixture of the nitric made use of for colouring the spirits of 

and muriatic acids, is now termed by thermometers. As exposure to the ur 

chemists nitro-muriatic acid. destroys its colour upon cloth, the exclu- 

AdUA Vita. Ardent spirit of the first sion of the air produces a like effect iq 

distillation has been distinguished in com- those hermetically sealed tubes, the spirits 

merce by this name. The distillers of of lu^ge thennometers becoming ia a few 
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yetn colourless. The Abb6 Nollet ob- AwnmxTE oi AnoMiA, fnlmiy^rig^ 

«eiTes, (in the French Memoirs for the mlver. 

^ear 1742), that the colourless spirit^ upon AReiuAcsous Eabth, or Aluhtha. 

reaking' the tube, soon resumes its co- * Aboillitb. See Clat-slate.* 

lour, and this for a number of times sue- Aboxatios. Plants which possess ft 

cessively ; that a watery tincture of ar- fragrant smell united with pun^ncy, and 

chil, included in the tubes of thermome- at the same time are warm to the taste, 

ters, lost its colour in three days ; and are called aromatics. Their peculiar fla- 

that in an open deep vessel, it became vour appears to reside in their essential 

colourless at the bottom, while the upper oil, and rises in distillation either with wa- 

part retained its colour. ter or spirit. 

A solution of arCbil in water, applied on Abback. A spirituous liquor imported 

«old marble, stains it of a beautiful violet from the East Indies. It is chiefly manu- 

or purplish-blue colour, far more durable factured at Batavia, and at Goa upon the 

than the colour which it communicates to Malabar coast. 

other bodies. M. du Fay says, he has * Arbaoohitb. This mineral occurs 
«een pieces of marble stained with it, massive, in fibres of a silky lustre ; and ia 
i^hich in two years had suffered no senn- the form of fibrous branches, diverging 
ble change. It anks d^ep into the mar- from a centre, Flot-ferri. It b frequently 
ble, sometimes above i|n inch, and at the ciystallized in what appear at first sig^t 
•ame time spreads upoti the surface, un- to be regtilar ux-sided prisms. On close 
less the edges be bounded by wax or some inspection a longitudinu crack will be ob- 
•similar substance. It seems to make the served down each latend face. It occurs 
mairfole somewhat more brittle. also in elongated octohedrons. Lustre 
There is a considerable consumption of flusy, fracture foliated and fibrous. Co- 
an article of this kind, manufactured in lours g^enish and pearl-gray; often violet 
<Slisgow by Mr- Mackintosh. It is much and green in the middle; and arranged ia 
esteemed and sold by the name of cud- the direction of the fibres, so that the 
bear. We have seen beautiful spedmens longitudinal fibres are green, the trans- 
of nlk thus dyed, the colours of which verse violet-blue. Double cleavage- 
were said to be ver^ permanent, of va- translucent — ^refracts doubly— scratches 
nous shades, from pink and crimson to a calcareous spar, and sometimes even 
bright mazarine blue. ^ glass— brittie-*sp. grav. 2.90. It consists 
liitmus is likewise used in chemistry as of carbonate of lime, with occasionally a 
« test, either stuning paper with it, or by tittle carbonate of strontites. It is found 
inilising it in water, when it is very com- in Airagon in Spain, at Leog^y in Salz- 
monly, but with g^at impropriety, called burg, at Marienberg in Saxony, and Ster^ 
tincture of tumufSB* The persons by whom zing in the T3rroL In the cavities of Ba- 
this artide w as prepared, formerly gave salt near Glasgow. The finest specimens 
it the name of turnsole, pretending that it of Flos-ferri ramifications, come from the- 
was extracted frx>m the turnsole, heliotro- mines of Eisenerz in Stiria. Beautiful spe- 
pium tricoccum, in order to keep its true dmens have been also found in the Dul^ 
source a secret. The tincture should not ton lead mines in England, in the work- 
be too strong, otherwise it will have a ings of an old coal mine, called Lufron- 
violet tinge, which, however, may be re- hiB pit near Durham. It also occurs ia 
moved by dilution. The light of the sun the trap rocks of Scotland.* 
turns it red even in close vessels. It may Aassific, in the metallic state, is of a 
be made with spirit instead of water, bluish white colour, subject to tarnish. 
This tincture, or paper stained with it, is and grows first yellowish, then black„ by 
presendy turned red by acids : and if it exposure to air. It is brittle, and whea 
be first reddened by a small quai^tity of broken exhibits a laminated texture. Its 
Tinegpir, or some weak acid, its blue co- specific g^vity is 5.r63. In close vessels 
iour wiU be restored by an alkali. it sublimes entire at 356^ F. but bums 
f Litmus gives out its colouring matter with a small flame if respirable air be pre- 
butfeebly to strong alcohol; and^ watery sent. 

infusions do not keep. To preserve it in The arsenic met with in commerce has 

a state for use, an infusion in weak spirit the form of a white oxide. It is brought 

is best.f chiefly from the cobalt works in Saxony, 

* Abctizitb. See Wbbbebitb.* where zaffre is made. Cobalt ores con* 

Abdbbt Spibzt. See Alcohou tain much arsenic, which is driven oflT by 

*Absndats. See Pistagits.* long torrefaction. The ore is thrown inte 

Abxoxxtsb. See Htbboxstsr. a furnace resembling a baker's oven, with 

Aboal. Crude tartar, in the state in a flue, or horizontal chimney, nearly two 

which it is taken from the inside of wine hundred yards long, into which the nimes 

vessels, is known in the shops by this pass, and are condensed into a grayish or 

2uune. blackiib powder. This is reuied by a 



Alls ARS 

second sublimation in close vessels^ with tity of this mixture, placed on an anvil, and 
a little potash, to detain the impurities, struck with a hammer, will explode with 
As the heat is considerable, it melts the flame and a considerable report ; if touch- 
sublimed flowers into those crystalline ed with fire, it will burn with considerable 
masses Which are met with in commerce, rapidity ; and if thrown into concentrated 
See Acid (ARSEifious). sulphuric acid, at the instant of contact a 
The metal may be obtained from this, flame rises into the air like a flash of light- 
either by quickly fusing it together with ning, which is so bright as to dazzle the 
twice its weight of soft soap and an equsd eye. 

quantity of alkali, and pouring it out. Arsenic readily combines with sulphur 

when fused, into a hot iron cone ; or by by fusion and sublimation, and forms a 

mixing it in powder with oil, and exposing yellow compound called orpimenty or a red 

it in a matrass to a sand heat. This pro- called rea^ar. The nature m^ these, and 

cess is too offensive to be performed, ex- their difference, are not accurately known, 

cept in the open air, or where a current but Fourcrqy considers the first as a com- 

of air carries off* the fumes. Thedecom- bination of sulphur with the oxide, and 

posed oil first rises ; and the arsenic is af- the second as ^ combination of sulphur 

terwards sublimed, in the form of a flaky with the metal itself, as he found the red 

metallic substance, it may likewise be sulphuret converted into the yellow by the 

obtained by mixing two parts of the ar- action of acids. 

senioiis acid with one of black flux ; put- Arsenic is soluble in fat oils in a boiling 
ting the mixture into a crucible, with heat ; the solution is black, and has the 
another inverted over it, and luted to it consistence of an ointment when cold, 
with clay and sand ; and applying a red Most metals unite with arsenic ; which 
heat to the lower crucible. The metal exists in the metallic state in such alloys 
will be reduced, and line the inside of the ^ possess the metallic brilliancy*. 
upper crucible. ^ * Iodine and arsenic unite, forming an 
It is among the most combustible of the iodide of a dark purple-red coloiu-, pos- 
metsk, bums with a blue flame, and gar- sessing the properties of an acid. It is 
£c smell, and sublimes in the state of ar- soluble in water, and its solution forms a 
aenious acid. soluble compound with potash. Arsenic 
f A very striking characteristic of this combines with hydrogen into a very nox- 
metal is, that it sublimes before it fuses.f ious compound, called arsenuretted hy- 
Concentrated sulphuric acid does not drogen gas. To prepare it, fuse in a co- 
attack arsenic when cold ; but if it be vered crucible, 3 parts of granulated tin* 
boiled upon this metal, sulphurous acid and 1 of metallic arsenic in powder ; and 
gas is emitted, a small quantity of sulphur submit this alloy, broken in pieces, to the 
sublimes, and the arsenic is reduced to an action of muriatic acid in a glass retort, 
oxide. On applying a moderate heat, the arsenu- 
Nitrous acid readily attacks arsenic, and retted hydrogen comes over, and may be 
converts it into arsenious acid, or, if much received in a mercurial or water pneuma- 
be employed, into arsenic acid. tic trough. Protomuriate of tin remains 
Boiling muriatic acid dissolves arsenic, ?* ^^ ^e^ort. When 1 of arsenic is used 
but affects it very little when cold. This ^^^ \^ oi tixi, the former metal is entirely 
solution afibrds precipitates upon the ad- carried oft in the evolved hydrogen. 100 
dition of alkalis. The addition of a little P*"^ ^^ t»»8 S^ contain 140 of hydrogen, 
nitric acid expedites the solution j and ^ is proved by heating it with tin. lU 
this solution, first heated and condensed in fpecific gravity, according to Sir H. Davy, 
a close vessel, is wholly sublimed into a " 0.5552 ; according to Trommsdorf, 
tiiick liquid, formerly termed butter of 0.5293. Stromeyer states, that by a cold 
avBemc. Thrown in powder into chlorine w -7 22<', it condenses into a hquid. Ex- 
gas, it burns with a bright white flame, plo<led with twice its bulk of oxygen, wa- 
and is converted into a chloride. *«r and oxide of arsenic are formed. When 
None of the earths or alkalis act upon it^ •ncnuretted hydrogen issuing from a tube 
unless it be boiled a long while in fine w set on fire, it deposites a hydniret of ai^ 
powder, in a large proportion of alkaHne ^^^: Sulphur, poUsswm, sochuro, and 
solution. ^°' decompose this gas, combine with its 
Nitrates detonate with arsenic, convert it ™etal» and in the case of sulphur, sulphu- 
into arsenic acid, and this, combining with retted hydrogen results. By subtracting 
the base of the nitrate, forms an arseniate, ^^m tiie specific gravity of the arsenuret- 
that remains at the bottom of the vessel. ^^^ &»»> that of hydrogen gas |4 j, we have 
Muriates have no action upon it ; but if the proportion of arsenic present ; 0.55520 
three parts of chlorate of potash be mixed — 0.09716 . 0.45804 = the arsenic in 1 DO 
with one part of arsenic in fine powder, measuresof arsenuretted hydrogen ; which 
which must be done with great precaution, g^ves the proportion by weight of about 6 
and a very light hand, a very small quan* arsenic to 1 hydrogen ; but Stromeyer's 



ASA ASB 

aTf^^'sia by nitric acid g^ves about 50 ar- }y anyone will receive it alon{^ with other 

senic to 1 hydrogen, which is probably commodities, its stench infecting every 

much nearer the true composition. A thing that comes near it. 

prime equivalent of hydrogen is to one of I'he common asafoetida of the shops is 

arsenic as 1 to 76 ; and 2 consequently as of a yellowish or brownish colour, unctu- 

1 to 38. Gehlen fell a victim to his re- ous and tough, of an acrid or biting taste, 

searches on this gas ; and therefore the and a strong disagreeable smell, resem- 

new experiments requisite to elucidate its bling that of garlic. From four ounces 

constitution must be conducted with cir- Neumann obtained, by rectified spirit, 

cumspection. If chlorine be added to a two ounces six drams and a half of resi- 

mixture of arsenuretted and sulphuretted nous extract ; and afterward, by water, 

hydrogen, the bulk diminishes, and yellow three drams and half a scruple of gummy 

coloured flakes are deposited. Concen- extract; about six drams and a scruple of 

trated nitric acid occasions an explosion earthy matter remaining undissolved. On 

in this gas, preceded by nitrous fumes ; applying water at first, he gained, from 

but if the acid be diluted, a silent decom- four ounces, one ounce three scruples and 

position of the gas is effected. The den- a half of gummy extract, 

sity of the hydrogen in this compound gas Asafcetida is administered in nen'ous 

is 0.09716. Therefore, by Strome^er's and hysteric affections, as a deobstruent^ 

analysis, we have this proportion to cal- and sometimes as an anthelmintic. A tine- 

citlate the specific gravity of the gas, ture of it is kept in the shops, and it en- 

2.19 : 0.09716 : : (2.19+ 106) : 4.827 j a ters into the composition of the compound 

quantity nearly 9 times greater than what galbanum pill of the London college, the 

experiment has given. gum pill of former dispensatories. 

'I'his gas extinguishes flame, and instant- *- Asbestos or Asb estcs. A mineral of 

Iv destroys animal life. Water has no ef- which there are five varieties, all more or 

feet upon it. From the experiments of less flexible and fibrous. 

Sir H. Davy and MM. Gay-Lussac and 1. Amianthus occurs in very long, fine, 

Thenard, there appears to be a sofid com- flexible, elastic fibres, of a white, greenish, 

pound of hydrogen and arsenic, or a by- or reddish colour. It is somewhat unctu- 

dniret. It is formed by acting with the ous to the touch, has a silky or pearly lus- 

negative pole of a voltaic battery on arse- tie, and is slightly translucent. Sectile ; 

nic plunged in water. It is reddish-brown, tough ; sp. grav. from 1 to 2.3. Melts 

without lustre, taste, and smell. It is not with difficulty before the blow-pipe, into 

decomposed at a heat approacliing to a white enamel. It is usually found ia 

cheny-red; but at this temperature it ab- serpentine; in the Tarentaise in Savoy; 

sorbs oxygen ; while water and arsenious in long and beautiful fibres, in Corsica ; 

acid are formed, with tlie evolution of heat near Bareges, in the Pyrenees; in Dau- 

and light. The proportion of the two phiny and St. Grothard ; at St. Keveme, 

constituents is not known.* Cornwall; at Portsoy, Scotland; in mica 

Arsenic is used in a variety of arts. It slate at Glenelg, Invemesshire, and near 

enters into metallic combinations, wherein Durham. It consists of 59 silex, 25 mag- 

a white colour is required. Glass manu- nesia, 9.5 lime, 3 alumina, and 2.25 oxide 

fiicturers use it ; but its effect in the com- of iron.* 

])ontion of glass does not seem to be clears The ancients manufactured cloth out of 

y explained. Orpiment and realgar are the fibres of asbestos^ for the purpose, it 

used as pigments. See Acins ( A.B8ehic, is said, of wrapping up the bodies of the 

and AHSKinous). dead, when exposed on the funeral pile. 

AsAFSTiDA is obtuned from a large um- Several moderns have likewise succeeded 

belltferous plant growing in Persia. The in making this cloth ; the chief artifice of 

root resembles a urge parsnep externally, which seems to consist in the admixture 

of a black colour : on cutting it transverse- of flax and a liberal use of oil ; both which 

ly, the assafoetida exudes in form of a white substances are afterwards consumed by 

thick juice, like cream ; which, from ex- exposing the cloth for a certain time to a 

posure to the air, becomes yellower and red heat. Although the cloth of asbestoi^ 

yellower, and at last of a dark-brown co- when soiled, is restored to its primitive 

hmr. It is very apt to run into putrefac- whiteness by heating in the fire ; it is 

tion ; and hence those who collect it care* found, nevertheless, by several authentic 

fully defend it from the sun. The fresh experiments, that its weight diminishes 

juice has an excessively strong smell, by such treatment. The fibres of asbestos* 

which grows weaker and weaker imon exposed to the violent heat of the blow- 

keeping : a single dram of the fresh fluid pipe, exhibit slight indications of fusion ; 

juice smells more than a hundred pounds though the parts, instead of running to- 

of the dry asafoetida brought to us. The gether, moulder away, and part fall down^ 

Penians are commonly obliged to hire while the rest seem to disappear before 

ships on pui^se for its carriage, as scarce- the current of air. Ignition impairs the 
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fienbility of asbestos in a dight cle> oxalate of ammonia, acetate oflead, or iri<> 
l^ee. fiision of galls. Lime disengages ammonia 

* 2. Common AabeHus occurs in masses from it ; though none is evolved by tritu- 
of fibres of a dull greenish colour, and of rating it with potash. The asparagus juice 
a somewhat pearly lustre. Fragments should be first heated to coagulate the al- 
splintery. It is scarcely flexible, and great- bumen, then filtered and left to sponta- 
ly denser than amianthus. It is shghtly neous evaporation for 15 or 20 days, 
unctuous to the touch. Sp. grav. 2.7. Along with the asparagin crystals, others 
Fuses with difficulty into a grayish-black in needles of little consistency appear, 
scoria. It is composed of 63.9 silica, 16 analogous to manrdtey from which the first 
magnesia, 12.8 lime, 6 oxide of iron, and can be easily picked out. Vauquelin and ^ 

1.1 alumina It is more abundant than Robiquet. Annales de Chimie, vol. 55» i 

anuanthus^ and is found usually in serpen- and Nicholson's Journal, 15.* 
tine, as at Portsoy, the Isle of Anglesea, Asphaltuic^ This substance, likewise 
and the Lizard in Cornwall. It was found called Bitumen Judaicum, or Jews* Pitch, 
in the limestone of Glentilt, by Dr. M'Cul- is a smooth, hard, brittle, black or brown | 

loch, in a pasty state, but it soon hardened substance, which breaks with a polish, 
by exposure to air. melts easily when heated, and when pure 

3. Mountain Leather consists not of bums without leaving any ashes. It is 
parallel fibres like the preceding, but in- found in a soft or liquid state on the sur- j 
terwoven and interlaced so as to become face of the Dead Sea,§ but by age grow» 
tough. When in very thin pieces it is dry and hard. The same kind ofbitumen 
called mountain paper. Its colour is yel- is likewise found in the earth in other 
lowish-white, and its touch meagre. It is parts of the world ; in China ; America, 
found at Wanlockhead, in Lanarkshire, particularly in the island of Trinidad ; and 

Its specific gravity is uncertain. some parts of Europe, as the Carpathian 

4. Mbtmtain Cork^ or Elastic Aabestuo, hills, France, Neufchattel, &c. Its speci- 
is, like the preceding, of an interlaced fie gravity, according to Boyle, is 1.400, 
fibrous texture ; b opaque, has a meagre to Kir wan, from 1.07 to 1.65. A specimen 
feel and appearance, not unlike common from Albania, of the specific gravity of 
eork, and like it too, is somewhat elastic. 1.205, examined by Mr. Klaproth, was 
It swims on water. Its colours are, white, found to be soluble onl^ in oils and is 
gray, and yellowish-brown. Receives an ether. Five parts of rectified oil of petro* 
impression from the nail; very tough; leum dissolved one of the asphaltum, 
eracks when handled, and melts with dif- without heat, in 24 hours. Analyzed In 
ficulty before the blow-pipe. Sp. grav« the dry way, 100 grains afforded 32 of bi-» 
from 0.68 to 0.99. It is composed of sili- tuminous oil, 6 of water faintly ammonia^ 
ca 62, carbonate of lime 12, carbonate of cal, 30 of charcoal, 7i of silex, 7^ of alu- 
magnesia 23, alumina 2.8, oxide of iron 3. mina, f of lime, li oxide of iron, ^ oxide 

5. MowUain Wood. Ligniform asbestus. of manganese, and ^& cubic inches of by* 
Is usually massive, of a brown colour, and drogen gas. 

having the aspect of wood. Internal lus- Acconiing to Neumann, the asphaltum 
tre glimmering. Soft, sectile and tough ; of the shops is a very different compound 
opaque; feels meagre; fusible into a from the native bitumen; and varies, of 
black slag. Sp. grav. 2.0. It is found in course, in its properties, according to the 
the Tyrol; Dauphiny; and in Scotland, nature of the ingredients made use of in 
at Glentilt, Portsoy, and Kildrumie.* ^ forming it. On this account, and probably 

Ashes, llie fixed residue of combusti- from other reasons, the use of asphaltum^ 
ble substances, which remains after they as an article of the materia medica, ia al- 
have been burned, is called ashes. In most totally laid aside, 
chemistry it is most commonly used to de- * The Egyptians used asphaltum in enn 
note the residue of vegetable combustion, balming, under the name of mumia mine- 

* AspABAOfir. White transparent crys- ralis, for which it b well adapted. It waa 
tals, of a peculiar vegetable principle, used for mortar at Babylon.* 
which spontaneously form in asparagus Assat, or Essat. This operation con* 
juice which has been evaporated to the slsts in determining the quantity of valua- 
consistence of sirup. They are in the form ble or precious metal contained in any 
of rhomboidal pnsms, hard and brittle, ■ 

having a cool and slightly nauseous taste. § In the Mem. of the Academy of S^ 
They dissolve in hot water, but sparingly ences of Paris for 1778, there is an analy- 
in cold water, and not at all in alcohol, sis of the water of this sea by Messrs. Mac- 
On being heated they sweU, and emit pen- quer, Lavoisier, and Sage ; by which it 
etrating vapours, which affect the e^es appears to contun 22 per cent of muriate 
and nose like wood-smoke. Their solution of magnesia, 16A of muriate of lime, and 
does not chanee vegetable blues; nor is 6} of muriate of soda. Its ^ecific gravitj 
it afiected by nydrosulphuret of potasl^ is 1^5. It is limpid* and without amelL 



ttanenl or metallic mirtare, by anahrsiilgr thin, to the actioii of seven or eight timte. 

m small part thereof. The practical differ- its weight of boiling nitric acid of a due 

ence between the analysis and the assay strengdi. The first portion of nitric acid 

of an ore, consists in this: The analysis, being poured off, about half the quantity, 

if properly made, determines the nature of a somewhat greater strengfth, is to be 

wid quantities of all the parts of the com- poured on the remaining gold ; and if it 

pound ; whereas, the object of the assay be supposed that this has not <£ssolved all 

consists in ascertaining how much of the the silrer, it may even be repeated a 

particular metal in question may be con- second time. For the first operation an 

taxned in a certain determinate quantity acid of the specific gravity or 1.280 may 

<rf'the roateriai under examination « Thu^ be used, diluted with an equsA quantity of 

in the assay of edd or silver, the baser water; for the second, an acid about 1.2G 

metals are considered as of no value or may be taken undiluted. If the acid be 

Consequence; and the problem to be re- not too concentrated, it dissolves the sil- 

lolved is simply, how much of each is con- ver, and leaves the gold in a porous mass, 

tained in the ing^t or piece of metal in- of the original form ; but, if too strong, 

tended to be assayed. The examination the gold is in a powdery ibrm, which may 

of metallic ores may be seen under thei^ be washed and dried. The weight of the 

respective ^es ; the present article wifl origimd metal before cupellation, and in 

therefore consist of an aeconnt of the as- all the subsequent stages, serves to ascer- 

nying^ of ^Id and silver. tun the degree of fineness of the ingot, or 

To obtain gold or sUver in a state of pu« ore, of which it b a part. 

Ifty, orto ascertain the quantity of alloy it In estimating or expresanr the fineness 

may contain, it ia exposed to a strong of gold, the whole mass spoKen of issup- 

lieat, together with lead, in a porous cm- posed to weigh twenty-four carats of 

cable. This operation is called cupellation, twelve {(rains each, either real, or merely 

%nd is performed as follows: The preci- proportional, like the assayer's weights ; 

mis metal is put, together with a due pro- and the pure gold is called fine. Thus, if 

portion of lead, into a shallow crucible, gold be said to be 33 carats fine, it is to 

made of burned bones, called a cupel ; be understood, that, in a mass weighing 24 

Mid the fusion of the metals is effected by carats, the quantity of pure gold amounta 

exposing them to a considerable heat in a to 23 carats. 

muffle, or small earthen oven, fixed in the In such small works as cannot be assa^- 
midst of a furnace. The lead continually ed by scraping off a part, and cupelling it» 
vitrifies, or becomes converted into a the assayers endeavour to ascertain ita 
Assy calx, which dissolves all the imper- quality or fineness hy the touch. This ia 
weet metals. This fluid glass, with its con- a method of comparing the colour, and 
tents, soaks into the cupel, and leaves the other properties of a minute portion of 
precious metals in a state of purity. Du- the metal, with those of small bars, the 
ring the cupellation, the scoriae running composition of which is known. These 
down on all sides of the metallic mass, pro- bars are called touch-needles; and they 
dnoe an appearance called circolation ; by are rubbed upon the biack basaltes^ whicl^ 
which the operator judges whether the for this reason, is called the touchstone. 
ttocesabe going on well. When the metal Black flint or pottery will serve the same 
U neariy pure, certain priamatic colours purpose. Sets of gold needles may con- 
flash suddenly across the surface of the sist of— -pure gold ; pure gold 33^ carats, 
globule, which soon afterwards appears with half a carat of silver; 23 carats of 
wtry brUIiant and dean : this is called the gold, with one carat of silver ; 22} carats 
brightening, and shows that the separa^ of gold, with Iti carats of silver ; and so on, 
tion is ended. till the silver amounts' to four carats ; af.' 
After gold has passed the eupel, it may ter which the additions may proceed by 
■tin contain either of the other perfect whole carata. Other needles may be made 
metals, platina, or silver. The former is in the same manner, with copper instead 
seldom suspected ; the latter i» separated of silver ; and other sets may have the ad- 
hy the operations called quartation and dition consisting either of equal parts slk 
parting. Quartation consists in adding ver and copper, or such proportions as 
three parts of silver to the supposed gol^ the occasions of buriness require. The 
and fiisingthem together ; by which means examination by the touch may be advan* 
the gold becomes at most one-fourth of tageousl^ employed previous to quartft- 
the mass only. The intention of this is to tion, to indicate the quantity of silver ne^ 
separate the particles of gold from each cessaiy to be added, 
other, so that they may not cover and de- In foreign countries, where trinkets and 
fend the silver from the action of the nitric small work are required to be submitted 
acid, which is to be used in the process of to the assay of the touch, a variety of 
parting. Parting consists in exposing the needles are necessary ; but they are not 
— I, previously hammered or rolled out Biach QsedinBi^landr They afford, how^ 
Vot. t. [24] 
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• ever, a degree of infoimation, which is Twelve gnoas of the gold intended t9 
more considerable than might at first be be assayed must be mixed with thirty gi^ns 
expected. The attentive assay er not only of fine silver, and cupelled with 108 grains§ 
compares the colour of the stroke made of lead. The cupellation must be carefully 
upon the touchstone by the metal under attended to, and all the imperfect buttons 
examination, with that produced by his rejected. When the cupellation is end- 
needle ; but will likewise attend to the eo, the button must be reduced by lami- 
sensation of roughness, dryness, smooth- ' nation into a plate of 1^ inch, or rathec 
ness, or greasiness, which the texture of more, in length, and four or five lines in 
the rubbed metal excites, when abraded breadth. This must be rolled up upon a 
by the stone. When two strokes, perfect- quill, and placed in a matrass capable of 
ly aUke in colour, are made upon the holdii^ about three ouncesof liquid^ when 
stone, he may then wet them with &qua- filled up to its narrow part. Two ounces 
fortis, which will affect them very diner- and a half of very pure aquafortis, of the 
ently, if they be not similar compositions « strength of 20 degrees of Baum^'s areo« 
or the stone itself may be made redihot by meter, must then be poured upon it ; and 
the fire, or by the blow-pipe, if 4:hin black the matrass being placed upon hot aahea 
pottery be used ; in whicn case the phe- or sand, the acid must be kept gently boil- 
nomenaof oxidation will differ, according ing for ja quarter of an hour; the acid 
to the nature and quantity of the alloy. must then be cautiously decanted and an 

I'he French government has from time additional quantity of 1^ ounce, must be 

to time caused various experimental in- poured on the metal, and slighUy boiled 

quiries to be made respecting the art of for twelve minutes. This being likewise 

assaying gold, which have thrown much carefully decanted, the small spiral piece 

light on.this subject, and greatly tend to of metsd must be washed with filtered li- 

produce uniformity in the results of the ver water, or distilled water, by filling the 

operation. The latest report on this sub- matrass with this fluid. The vessel is then 

ject may be seen in the Annales de Chi- to be reversed, by applying the extremi- 

jnie, vol. vi. p. 64, ; which may be con* ty of its neck ag^ainst the bottom of a cru- 

sulted for a full account of the experi- cible of fine earth, the internal surface of 

ments and history of former proceedmgs. which is very smooth. The annealing 

The general result is as follows, nearly in must then be made, after having separated 

the words of the authors : the portion of water which had fallen into 

Six principal circumstances appear to the cruciUe; and, lastly the annealed 
affect the operation of parting : namely, gold must be weighed. For the certainty 
the quantity of acid used in parting, or m of this operation, two assays must be made 
Hie first boiling; the concentration of this In the same manner, together with a third 
acid ; the time employed in its applica- assay upon gold of twenty-four caxats, ^r 
lion ; the quantity of acid made use of in upon gold the fineness of which is perfect- 
the repnse, or second operation; its con- ly and generally known. 
<5entration ; and the tune during which it no conclusion roust be drawn from this 
IS applied. J^m the experiments it has ^ssay, unlciss the latter gold should prove 
been shown, that each of these unfiivour- ^ be of the fineness of twenty^our cants 
able circiunstances might easily occasion exactly, or of its known degroe of fine- 
a loss of from the half of a thirty-second „e88; for if there be either loss or surplus. 
part of a carat, or two ^irty-second parts, j^ „j,y ^^ infeired that the other two as. 
The writers explain their techmcal Ian- «»yg, ''having undergone the same open. 
gua^e by observing, Uiat, the whole mass tion. must Be subilct to the same cot. 
consisting of twenty-four carats, this thu- The operation being made according to 
ty-second part denote^s V76Sih pat of the this piicess, by several assayers, in dr- 
mass It may easily be conceived, there- cumstances of knportance, such ac those 
fore, that if the whole six circumstances which relate to hffge fabrications, the fine- 
were to exist, and be productive of errors „ess of the gold must not be depended 
falling the same way, the loss would be ^n, norconndcred as accurately known, 
very considerable. 

It is therefore indlspensibly necessary, ---------------------------------------- 

that one uniform process should be fol- § li gross. Though these doses of sil* 

lowed in the assays of gold ; and it is a ver and lead appeared to be proper for all 

matte?* of astonishment, that such an accu- operations of assaying gold, the commissa* 

late process should not have been pre- rics observe, neveruieless, that gold of 

scribed by Government for assayers in an & lower title than eighteen carats may be 

operation of such great commercial im- alloyed with two parts, and even less, of 

portance, instead of every one being left silver ; in order that the small mass of me* 

to foUo^r his own judgment. The pro- tal,when itcomestobelaminated,may not 

cess recommended in the report before be too thin, so as to break in pieces during 

us is as follows :— the parting. 



ATM ATR 

\inless all the assayers have obtained a uni- when filled, was closely shut by a well- 
form result, without communication with fitted cover; and the lower part commu- 
each other. The authors observe, however, nicated with the fire-place of the furnace, 
that tills identity must be considered as In consequence of this disposition, the 
existing to Ae accuracy of half of the charcoal subsided into the fire-place gra- 
thirty-second part of a carat. For not- dually as the consumption made room for 
withstanding every possible precaution or it ; but that which was contained in the 
uniformity, it veiy seldom happens that an tower was defended from combustion by 
absolute agreement is obtained between the exclusion of a proper supply of air. 
the different assays of one and the same * Atmoxsteb. The name of aninstru- 
ingot, because the ing^t itself may differ ment contrived by Professor Leslie, to 
in its fineness in different parts of its mass* measure the quantity of exhalation from 
The assaying of silver does not cUffer a humid surface in a given time. It con- 
from that of gold, excepting that the part- sists of a thin ball of porous earthen-ware, 
ing operation is not necessary. A cer- two or three inches in diameter, with a 
tain small portion of the silver is ab- small neck, to which is firmly cemented » 
sorbed by the cupel, and the more when long and rather wide tube of glass, bear- 
a larger quantity of lead is used, un- ing divisions, each of them corresponding 
less the quantity of lead be excessive ; to an internal annular section, equal to a 
in which case most of it will be scori- film of liquid that would cover the outer 
fied before it be^ns to act upon the surface of the baU to the thickness of the 
silver. Messrs. Hellot, TlUet, and l^iac- thousandth part of an inch. These divi- 
quer, from their experiments made by or- sions are ascertained by a simple calcula- 
der of the French Government, have as- tion, and numbered downwards to the ex- 
certained, that four parts of lead are re- tent of 100 or 200. To the top of the tube 
quisite for silver of eleven pennyweights is fitted a brass cap, having a collar of lea- 
twelve gnuns fine, or containing ' this ther, and which, after the ca\ity has been 
weight of pure silver, and twelve grains filled with distilled or boiled water, is 
of alloy, in twelve pennyweights ; six screwed tight. The outside of tl^e ball 
parts of lead for silver of eleven pen- being now wiped dry, the instrument is 
nyweights ; eight parts of lead for silver suspended out of doors, and exposed ^o 
of ten pennyweights; ten parts of lead for the free action of the sur. The quantity 
silver of nine pennyweights ; and so on in of evaporation from a wet ball is the same 
the same pro^ssion. as from a circle having twice the diameter 

AsTHiHGsiTT Pbtitcipls. The effect of the^ sphere. In the atmometer, the 
caUed astringency, considered as distin- humidity transudes through the porous 
ruishable by the taste, is incapable of be- substance, just as fast as it evaporates 
ing defined. It is perceived in the husks of from the external surface ; and this waste 
nuts, of walnuts, in green tea, and emi- is measured by the corresponding descent 
nenUy in the nut-gall. This is probably of water in the stem. At the same time, 
owin^tothe circumstance, that acids have the tightness of the collar taking off the 
likewise the property of corrugating the pressure of the column of liquid, prevents 
fibres of the mouth and tongue, which is it from oozing so profusely as to drop from 
considered as characteristic of astringency the ball; an inconvenience which, in the 
as it relates to taste ; snd hence the gallic case of very feeble evaporation, might 
«cid, which is commonly found united otherwise take place. As the process 
with the true astringent principle, was lons^ goes on, a corresponding portion of sur is 
mistaken for it. Seguin first distinguishea likewise imbibed by the moisture on the 
them, and, from the use of this principle outside, and being introduced into the 
in tanning sldns, has given it the name of ball, rises in a small stream to replace the 
tannin. l*heir characteristic differences water. 'Ilie rate of evaporation is nowise 
Kte, the g^lic acid forms a black precipi- affected by the quality of the porous ball, 
tate with iron; the astringent principle It continues exactly the same when the 
forms an insoluble compound with albu- exhaling surface appears almost dry, as 
men. SeeTAvviv. when it gUstens with superfluous mois- 

Athaitor. a kind of furnace, which ture. When the consumption of water is 
has long since fallen into disuse. The excessive, it may be allowed to percolate 
very long and durable operations of the by unsci'ewing the cap, taking care, how- 
ancient chemists rendered it a desirable ever, to let no drops fall.* £e9lie on Heat 
requisite, that their fires should be con- and Moisture, 

stantly supplied with fuel i» proportion to Atjcospusbb. See Aib ( Atmospbert- 
tbe consumption. The athanor furnace cai.). 

was peculiarly adapted to this purpose. * Atonic Tbbobt. See Eciuivalbnts 
Beside the usual parts, it was provided (Chehigal).* 

with a hollow tower, into which charcoal • Atbopu. A new vegetable alkali, 
was put. The upper part of the tower, extracted by Dr. Braudes from the Mropa 
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kelladotmos or deadly nightshade. It u tances. The modems, on the contnoyt 

white, biUliant, ciystallizes in lon^ nee- among whom are Bergmann, Guyton-Mor- 

idles, is tasteless, apd little soluble m wa=...^au, and others, have remarked, that 

ter or alcohoL It resists a moderate heat/tEese deductions are too general, because^ 

With acids, it forms regular salts, and is for the most part, drawn from the conside- 

capable of neutrali^ping a considerable pro- ration of spherical bodies, which admit of 

portion of acid. SuJp^te of atropia is no contact but such as is indefinitely small* 

composed of, and exert the same powers on each other. 

Sulphuric acid, 36,52 5.00 whichever side may be obverted. They 

Ajxopia, 38.93 5.33 remark, likewise, that the consequence 

Water, 24.55 depending on the sum of the attractions 

' in bodies not spherical, and at minute 
100.00,* distances from each other, will not follow 
Attiiactioh. The instances of attrac- the inverted ratio of the square of the dis? 
tion which are exhibited by the phenomcr tance taken from any pomt assumed as 
na around us, are exceedingly numerous, the centre of gravity, admitting the partir 
and continually present themselves to our cles to be governed by that law ; but that 
observation. The effect of g^vity, which it will greatly diii'er, according to the ndes 
causes the weight of bodies, is so universal, of the solid which are presented to eachi 
that we can scarcely form an idea how the other, and their respective distances; in- 
Universe could subsist without it. Other somuch that the attractions of certain par- 
attractions, such as those of magnetism tides indefinitely near each other will be 
and electricity, are likewise observable ; indefinitely increased, though the ratio of 
and every experiment ii> chemistry tends the powers acting upon the remoter parti- 
to show, that bodies are composed of var cles may continue nearly the same, 
rious principles or substances, which ad- This doctrine, which however requires 
here to each other with various degprees to be much more strictly examined by the 
offeree, and may be separated by knowQ application of mathematical principles, 
methods. It is a. question among phUo- obviously points to a variety of interesUng 
sophers, whether all the attractions which ^consequences. The polarity of p^ticles^ 
obtain between bodies be referable to one or their disposition to present themselves 
geneial cause modified by circumstances; it> their approach to each other in certaiii 
or whether various original and distinct aspects, though it has been treated as a 
causes act upon the particles of bodies at chimerical notion by a few writers, is onp 
one and the same time. The philosophers of Uie first of these results. 
at the beginning of the present centuxy These are speculatiops, which, with ref* 
were disposed to consider the several at- g^ard to the present state of chemistry^ 
tractions as essentially different, because stand in much the same situfition as the 
the laws of their action differ from each theory of gravity, which is minutely dcr 
other ; but the modems appear disposed scribed in Plutarch, did with regard toas- 
to generalize this subject, and to consider tronomy before the time of Newton. As 
all the attractions which exist between the celestial phenomena were formerly ar^ 
bodies, or at least those which are perma- ranged from observation merely, but are 
nent, as depending upon one and the now computed from the physical cause, 
same cause, whatever it may be, which re- gravitation; so, at present, chemistry is 
gulates at once the motions of the im- S&e science ofmatter of fact duly arranged^ 
inense bodies that circulate through the without the assistance of any extensive 
celestial spaces, and those minute parti- theory immediately deduced from the fi^ 
cles that are transferred from one combi- gures, volumes, densities or mutual ac* 
nation to another in the operations of che- tions of the particles of bodies. What it 
mistry. The earlier philosophers pb- may hereafter be, ipust depend on the 
served, for example, that the attraction of ability and research of future chemists s 
gravitation acts upon bodies with a force but at present we must dismiss this remo* 
which is inversely as the squares of the ter part of theory, to attend more imme* 
distances; and from mathematical dpduc- diately to the facts, 
tion they have inferred, that the kw of at- Thst Uie parts of bodies do attract each 
traction between the particles themselves other, is evident from that adhesion which 
follows the same ratio ; but when their produces solidity, and requires a certaiii 
observations were applied to bodies very force to overcome it. For Ae sake of per* 
near each other, or in contact, an adhesion spicuity, the various effects of attraction 
took place, which is found to be much have been conudered as different kinds of 
greater than could be deduced from that affinity or powers. That power which 
law applied to the centres of gravity, physical writers call the attraction of cor 
Hence thepr concluded, that the cohesive Lesion, is generally cfJled the attractioii 
attraction is governed by a much higher of aggregation by chemists. AgjmgatioB 
tatio, and probably the cubes of the dis- is considered. as the. adhesion ^puts of 
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sunekind. Thusanumbecofpiec^ iaotbev reipeoU may be their asnage* 
4d brimstone united by fusion, fonn an ag- ment, we do not know. That it does ex- 
l^gate, the parts of which may be sepa- ist, however, seems clear by making corn- 
rated again by mechanical means. These binations in varied orders. I'hus a weak 
parts have been called integrant parts ; solutionof alkali will not dissolve oil; but 
that is to say, the minutest parts into a combination of oil and alkali will not 
which a body can be divided, either really separate by the addition of water. The 
or by the imagination, so as not to change alkali thercibre adheres to that with which 
its nature, are called integrant parts, it was first combined. See also the article 
Thus, if sulphur and an alkali be combined YxesTAaias. 

together, and form liver of sulphur, we Iftwo solid bodies, disposed to combine 

may conceive tlie mass to be cUvided and together, be brought into contact with 

subdivided to an extreme degree, until at each other, the particles which touch will 

length the mass consists of merely a par- combine, and form a compound ; and if 

^cle of brimstone and a paricle of alkalL ^e temperature at which ^is new com- 

This then is an integrant part; and if it be pound assumes the fluid form be higher 

divided further, the effect which chemists than the temperature of the experiment* 

call decomposition will take place ; and the process will go no further, because 

the particles consisting no longer of liver this new compound bein^ interposed be- 

of sulphur, but of sulphur alone, and al- tween the two bodies, will prevent their 

kali alone, will be what chemists call com- fijrther access to each other; but if, on 

ponent parts or principles. the contrary, Uie freezing point of the 

The union of bodies in a gross way is compound be lower than this temperature* 
called mixture. Thus sand and an alkali liquefaction will ensue ; and the fluid par- 
may be mixed together. But when the tides being at liberty to arrange them- 
very minute parts of a body unite with selves according to the law of theur at- 
those of another so intimately as to form a tractions, the process will go on, and the 
body, which has properties oUTerent from whole mass wiU gradually be converted 
those of either of them, the union is called into a new compound in the fluid state- 
combination, or composition. Thus, if An instance of this may be exhihited by 
fland and an alkali be exposed to a strong mixing common salt and perfectly diy 
beat, the minute parts of the mixture com- pounded ice toj^ether. The crystals of 
bine, and form g^ass. the salt alone wiU not liquefy unless very; 

The earlier chemists were very desirous much heated ; the crystals of the water, 
ef ascertaining the first principles, or ele- that is to say, the ice, will not liquefy un<^ 
ments of bodies ; and they distinguished less heated as high as thirty-two degrees 
Ify this name such substances as meir art dP Fahrenheit ; and we have of course 
was incapable of rendering more simple, supposed the temperature of the experi- 
They seem however to have overlooked ment to be lower than this, because our 
the obvious circumstance, that the limits water is in the solid state. Now it is a 
of art are not the limits of nature. At pre- well known fact, that brine, or the satu- 
sent we hear little concerning elements, rated solution of sea salt in water, cannot 
Those substances which we have n«t be frozen unless it be cooled thirty-eight 
hitherto been able to analyze, or which, if deg^es lower than the freezing point of 
decomposed, have hitherto eluded the ob- pure water. It follows then, that, if the 
servation of chemists, are indeed con- temperature of the experiment be higher 
sideredas simple substances relative to than this, the first combmalions of salt and 
the present state of our knowledge but ice will produce a fluid brine, and the 
in no other respect ; fiXr a variety of ex- combination wiU proceed until the tem- 
periments g[ive us reason to hope, that perature of the mass has giaduaJly sunk 
future enquiries may elucidate their na^ as low as the freezing point of brine ; af« 
tare and composition. Some writers^ cal- ter which it would cease, if it were not 
ling these simple substances by the name that surrounding bodies continually tend 
of Primary Principles, have distinguished to raise the temperature. And according- 
compounds of these by the name of Se- ly it is found by experiment, that, if the 
condary Principles, which they suppose ice and the salt be previously cooled be- 
to enter again into combinations without low the temperature of freezing brine* 
decomposition or change. It must be the combination and liquefaction will not 
confessed, nevertheless, that no means take place. See Caloric. 
have yet been devised to show whether The instances in which s<^d bodies thus 
any such subordination of principles ex- combine together not being very nume- 
ists. We may indeed discover that a com- roos, and the fluidity which ensues imroe- 
pound body consists of three or more prin- diately after the commencement of this 
ciples; but whether two of these be pre- kind of experiment, have induced several 
viously united, so as to form a simple sub- chemists to consider fluidity in one or 
steoce. with relation to the third* or. what both of the bodie» applied to each other* 
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tb be ft necessaiy circiimstance, in order is seen in a saturated or strong solution of 

tiiat they may produce chemical action nitre in water. If to this there be added 

upon each other. Corpora non agimt mn an equal measure of alcohol, the greater 

tint Jiidda. part of the nitre instantly falls down. 

If one of two bodies applied to each Thus magnesia is separated from a sola- 
other be fluid at the temperature of the tion of Epsom salt, by the addition of an 
experiment, its parts moII successively alkali, which combines with die sulphuric 
unite wiUk the parts of the solid, which acid, and separates the earth. The prin- 
will by that means be suspended in the ciple which falls down is said to be pre- 
fluid, and disappear. Such a fluid is called cipitated, and in many instances is called 
a solvent or menstruum ; and the solid a precipitate. Some modem chemists use 
l»ody is said to be dissolved. the term precipitation in a more extended^ 

Some substances unite together in all and rather forced sense; for they apply it 
proportions. In this way the acids unite to all substances thus separated. In this 
with water. But there are likewise many enunciation, therefore, they would say. 
substances which cannot be dissolved in a that potash precipitates sodn from a solu- 
fiuid, at a settled temperature, in any tion of common salt, though no visible 
quantity beyond a certain proportion, separation or precipitation takes place; 
Thus, water will dissolve only about one- for the soda, when disengaged from its 
third of its weight of common salt ; and acid, is still suspended in the water by 
if more salt be added, it will remain so- reason of its solubility, 
lid. A fluid which holds in solution as From a great number of &cts of this na-. 
much of any substance as it can dissolve, ture, it is clearly ascertained, not as a pro* 
is said to be saturated with it. But satu- bable hypothesis, but as simple matter of 
ration with one substance is so far from fact, that some bodies have a stronger ten- 
preventing a fluid from dissolving another dency to unite than others ; and that tJie 
l^ody, that it very frequentiy happens, union of any substance with another will 
that the solvent power of the compound exclude, or separate, a third substance, 
exceeds that of the original fluid itself, which might have been previously united 
Chemists likewise use the word saturation with one of them ; excepting only in those 
in another sense ; in which it denotes, cases wherein the neW compound has a 
such a union of two bodies as produces a tendency to unite with that third sub- 
eompound the most remote in its proper- stance, and form a triple compound. This 
ties from the properties of the component preference of uniting, which a given sub- 
parts themselves. In combinations where stance is found to exhibit with regard to 
one of the principles predominates, the one other bodies, is by an easy metaphor calt> 
is sud to be supersaturated, and the other ed elective attraction, and is subject to a 
principle is said to be subsaturated- variety of cases, accoiding to the number 

Heat in general increases the solvent and the powers oftheprindples which are 

power of fluids, probably by preventing respectively presented to each other. The 

part of the dissolved substance from con- cases which have been most frequently 

gealing, or assuming the solid form. observed by chemists, are Uiose called sim- 

Itouen happens, thatbodies which have pie elective attractions, and double elec- 

no tendency to unite are made to combine tive attractions. 

together by means of a third, which is When a simple substance is presented 

then called the medium. Thus, water and or applied to another substance compoun- 

fat oils are made to unite b^ the medium ded cf two principles, and unites with one 

of an alkali, in the combmation called of these two principles so as to separate 

soap. Some writers, who seem desirous or exclude the other, this effect is said to 

ofmultiplyingterms, call this tendency to be produced by simple elective attract 

unite the affinity of intermedium. This case tion. 

has likewise been called ditpodng affinity ; It may be doubted whether any of our 

but BerthoUet more properly styles it re- operations have been carried to this de« 

€iprocal affinity. He likewise distinguish- gree of simplicity. All the chemical prin* 

es affinity into elementary, when it is be- ciples we are acquainted with are simple 

tween the elementary parts of bodies; only with respect to our power of decom- 

and retuUingi when it is to a compound posing them ; and the daily discoveries of 

only, and would not take place with the our contemporaries tend to decompose 

elements of that compound. those substances, wluch chemists a few 

It very frequently happens, on the con- years agk> considered as simple. Without 

trary, that the tendency of two bodies to insisting, however, upon this difficulty, Vf^e 

unite, or remain in combination together^ may observe, that water is concerned in 

is weakened or destroyed by the addition all the operations which are called humid* 

of a third. Thus, alcohol unites with wa- and beyond a doubt modifies all the effects 

ter in such a manner as to separate most of such bo<Uesas are suspended in it; and 

salts from it. A striking instance of this the variations of temperature, whether 
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uiang from an actual igneous fluid, of Mr. KirwMi, who first, in the year 178S^ 

from a mere modification of the parts of oonindered this subject with that attention 

bodies, also tend greatly to disturb the ef- it deserves, called the affinities which tend 

fects of elective attraction. These causes to preserve the orig^al combinations, the 

render it difficult to point out an example quiescent affinities. He distingfuishedthe 

of simple elective attraction, which may affinities or attractions, which tend to pro- 

in strictness be reckoned as such. duce a change of principles, by the name 

Double elective attraction takes place of the divellent affinities, 

when two bodies, each consisting of two Some eminent chemists are disposed t« 

principles, are presented to each other, conmder as effects of double affinities, 

and mutually exchange a principle of each ; those changes of principles only, which 

by which means two new bodies, or com- would not have taken place without the 

pounds, are produced, of a different na- assistance of a fourth principle. Thus, 

ture from the original compounds. the mutual decomposition of sulphate of 

Under the same limitations as were soda and nitrate of potash, in which the 

pointed out in speaking of simple elective alkalis are changed, and sulphate of potash 

attraction, we may offer instances of dou- and nitrate of soda are produced, is not 

ble elective attraction. Let oxide of mer- considered by them as an instance of dou* 

cury be dissolved to saturation in the ni- ble decomposition ; because the nitre 

trie acid, the water will then contain ni- would have been decomposed by simple 

trate of mercury. Again, let potash be elective attraction, upon the addition of 

dissolved to saturation in the sulphuric the acid only. 

acid, and the result will be a solution of There are various circumstances which 
/sulphate of potash. If mercuiy were ad- modify the effects of elective attractioi^ 
ded to the latter solution, it would indeed and have from time to time misled che- 
tendto unite with the acid, but would pro- mists in their deductions. The chief of 
duce no decomposition ; because the elec- these is the temperature, which, acting 
tive attraction of the acid to the alkali is differently upon the several parts of com- 
$he strongest. So likewise, if the nitric pounded booies, seldom fails to alter, and 
acid alone be added to it, its tendency to frequently reverses the effects of the af- 
unite with the alkali, strong as it is, will jinities. Thus, if alcohol be added to a 
iiot effect any change, because the alkali solution of nitrate of potash, it unites with 
18 already in combination with a stronger the water, and precipitates the salt at a 
iacid. But if the nitrate of mercury be common temperature. But if the tempe- 
iadded to the solution of sulphate of pot- rature be raised, the alcohol rises on ai> 
ash, a change of principles will take place, count of its volatility, and the salt is agaia 
the sulphuric acid will quit the alkali, and dissolved. Thus again, if sulphuric acid 
mute with the mercury, while the nitric be added, in a common temperature, to a 
acid combines with the alkali ; and these combination of phosphoric acid and lime, 
jtwo new salts, namely, nitrate of potash, it will decompose the salt, and disengage 
and sulphate of mercury, may be obtained the phosphoric acid ; but if this same mix- 
separately by crystallization. ture of these principles be exposed to a 

The most remarkable circumstance in considerable heat, the sulphunc acid wiU 
this process is, that the joint effects of the have its attraction to the Ume so much di- 
attractions of the sulphuric acid to mercu- minished, that it will rise, and give place 
37, and the nitric acid to alkali, prove to ajg^ain to the phosphoric, which will com- 
be stronger than the sum of the attractions bine with the lime. Ag!un,.mercury kept 
between the sulphuric acid and the alkali, in a degree of heat very nearly equal to 
and between the nitrous acid and the mer- volatilizing it will absorb oxygen, and be- 
cury ; for, if the sum of these two last had come converted into the red oxide for- 
not been weaker, the original combinations merly called precipitate per ae / but if the 
would not have been broken, f beat be augmented still more, the oxygen 

■ will assume the elastic state, and fly ofl> 

f The influence of insolubility and of leaving the mercuiy in its original state. 
Ipravity is here too much overlooked. It Numberless instances of the like nature 
IS a general law, that when compounds are continually present themselves to the ob- 
mixed, new combinations will take place servation of chemists, which are sufficient 
between those substances, which, when to establish the conclusion, that the elec- 
united, are most insoluble. The mercuiy tive attractions are not constant but at one 
is of itself perfectly insoluble, and it is and the same temperature, 
many times heavier than potash or nitric Many philosophera are of opinion, that 
acid. The sulphuric acid is much heavier the variations produced by change of tem- 
than the nitric, and forms with mercury perature arise from the elective attraction 
an insoluble salt. Hence the superior of the matter of heat itself. But there 
affinity of the nitric acid and potash to are no decisive experiments either in con- 
water, as well as gravitation, tends to pre- firmation or refutation of this hypothesis, 
cipitate the sulphate of mercury. If we except the operation of heat, 



ATT ATT 

#hicli really produces a cfaanM in the or absence of water, must be referred t^ 

elective attractions, we shall find, that experiment. 

mostofthe other difficulties attending this The power of double elective attrac- 
sabjeet arise from the imperfect state of tions too, is disturbed by this circumstance, 

chemical science. If to a compound of If muriate of lime be added to a solution 

two principles a third be added, the effect of carbonate of soda, they are both decom- 

of this must necessarily be different ac- posed, and the results are muriate of soda 

cording to its quantity, and hkewise ac- and carbonate of lime. But if lime and 

cording to the state of saturation of the muriate of soda be mixed with just water 

two principles of the compounded bodv. sufficient to make them into a paste, and 

If the third principle which is added be m this be exposed to the action of cari)onie 

•xcess^ it may dissolve and suspend the acid g^ a saline efflorescence consisting 

compound which may be newly formed, of carbonate of soda will be formed on the 

mid likewise tiiat whi<^ might have been surface, and. iJie bdttom 6f the vessel will 

precipitated. The metallic solutions, de- be occupied by muriate of lime in a state 

composed by the addition of an alkali, af- of deliquescence. 

ford no precipitate in various cases when M. Berthollet made a gpreat number of 
Hie alkali is in excess; because this ex- experiments, from which he deduced the 
cess dissolves the precipitate, which would fbUowing law ^— that in elective attrac- 
clse have fallen down, if, on the other tions the power exerted is not in the ratia 
hand, one of the two principles of the of the affinity simply, but in a ratio corn- 
compound body be in excess, the addition pounded of the force of affinity and the 
of a third substance may combine with that quantity of the ag^nt; so that quantity 
excess, and leave a neutral substance, ex- may compensate for weaker affinity-. Tbu» 
hibitingvery different properties from the an acid which has a weaker affinity than 
former. Thus, if cream of tartar, which is anolber for a given base, if it be employed 
A salt of difficult solubility, consisting of in a certun quantity, is capable of taking 
potash united to an excess of the acid of part of tiiat base from the acid which has 
tartar, be dissolved in water, and chalk be a stronger affinity for it ; so that the base 
added, the excess unites with part of the will be divided between them in the com- 
£me of the chalk, and forms a scarcely so- pound ratio of their affinity and quantity, 
luble salt; and the neutral compound. This division of one substance betweenr 
which remains after the privation of this two others, for which it has different af- 
cxcess of acid, is a very soluble salt, great- finilies, always takes place, according to 
ly differing in taste and properties from him, when three such are present under 
the cream of tartar. The metals and the circumstances in which they can mutually 
ftcids likewise afford various phenomena, act on each other. And hence it is, that 
according to their degree of oxidation. A the force of affinity acts most powerfully, 
determinate oxidation is in general neces- when two subi'tances first Come into con- 
aary for the solution of metals in acids ; tact, and continues to decrease in power 
and the acids themselves act very differ^ as either approaches the point of satura- 
ently, accordingly as the^ are more or less tion. For the same reason it is so diffi- 
acidified. Thus, the nitrous acid gives cult to separate the last portions of any 
place to acids which are weaker than the substance adhering to another. Hence, 
nitric acid: the sulphurous acid gives if the doctrine laid down by M. Berthollet 
place to acids greatly inferior in attractive be true, to its utmost extent, it must be 
poweroraffinityto the sulphuric acid. The impossible ever to free a compound com- 
dece])tion arising from effects of this na- pletely from any one of its constituent 
ture is in a |^at measure produced by parts by the agency of elective attraction ; 
the want of discrimination on the part of so that all our best established analyses 
chemical philosophers ; it being evident, are more or less inaccurate, 
that the properties of any compound sub- The solubility or insolubility of princi- 
stance depend as much upon the propor- pTes, at the temperature of any experi- 
tion of its ingredients, as upon their re- ment, has likewise tended to mislead 
tpective nature. chemists, who have deduced consequen- 
The presence and quantity of water is ces from the first effects of their experi- 
|>robably of more consequence than is yet roents. It is evident, that man^ separations 
supposed. Thus, bismuth is dissolved in may ensue without precipitation; because 
nitrous acid, but falls when the water is tiiis circumstance does not take place un- 
much in quantity. The same is true of less the separated principle be insoluble, 
antimony. Etibaucout has shown the last or nearly so. The soda cannot be preci- 
(Annales de Chimie, xv. 123.) in alum, pitated from a solution of sulphate of soda, 
and it is likely that the fact is more com- by the addition of potash, because of its 
mon than is suspected. Whether the at- great solubility ; but, on the contrarv, the 
traction and strengtii, as to quantity in new compound itself, or sulphate of pot- 
saturation, be not variable by the presence as^ wlucn is much less soluble, may fall 
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A»im9 if the#e be not enoag^ water p^ ij 4tt feltflVeljr. TMei of this nilxiM 
•ent to suspend it No certain knowledge not therefore inform us of the e^ecW 
ean therefore be derired from the appear- which may take place in the way of dou- 
ance or the want of precipitation, unless ble affinity, for want of the numerical re- 
the products be carefully examined, in lations between the attracting powers, 
■ome instances all the products remain Thus, when we are in possession of the 
suspended, and in others they aU fall order of the simple elective attfactions 
down, as may be instanced in the decom- between the sulphuric aeid and a series of 
position of sulphate of iron by lime. Here substances, and lilso between the nitrous 
the aeid unites with the lime, and forms acid and the same substances ; and when, 
sulphate of lime, which is scarcely at all m ad^tion to this, the respective powers 
soluble; and the still less soluble oxide of each of the acids ttp«a eyei^ one of the 
of iron, which was disengaged, fails down substances singly taken, are known, so far 
along with it. ss to determine which will displiice the 

Many instanoes present themselves^ in other ; yet we cannot thence foretell the 
Which decomposition does not take place, result of applying two combinations to 
but a sort of equilibrium of affinity is per- each other, each containing an acid united 
eeived. Thus, soda, added to the super- with one of the number of mmple substan- 
tartrate of potash, forms a triple salt by ces. Or, more concisely, a table of simple 
•ombining with its excess of acid. So eleclive attractions can be of no use to 
likewise ammonia combines with a por- detemune the effects of double elective 
tion of the acid of muriate of merciiry, attraction, unless the absolute power of 
and forms the triple compound formerly the attractions be expressed by number 
<£stinguished by the barbatous name of instead of their order merely, 
sal alembroth. * It has been often remarked, that the 

When we reflect maturely upon all the action of a substance is diminished in pro- 
^reumstances enumerated* or slightly portion as it approaches to a state of satu< 
touched upon, in the foregoing pages, we ration ; and this diminution of power has 
may form some idea <^the extensive field been employed to explain several chemi* 
ef research, which yet remains to be ex cal phenomena. It is Hkewise known, that 
plored by chemists. If it were possible to the resistance fbund in expelling a sub« 
procure simple substances, and combine stance from the last portions of a combi- 
two together, and to this combination of nation, either by afflmty or heat, is mudi 
two to add one more of the other simple ffreater than at the commencement dTthe 
substances, the result of the experiment decomposition, and sometimes such, thai 
would in many cases determine, by the ita enure decomposition cannot be effec 
•zclusion of one of the three, that its af- ted. Thus the black oxide of mang^anese 
finity to either of the remaining two was exposed to heat will part with only a cer« 
less than that between those two respec- tain definite quantity of its oxy^^en. No 
lively. In this way it would be ascertain* degree of heat can expel the whole, 
ed, in the progress of experimental in- According to Berthollet, when two sub^ 
quify, that tiie simple attractions of a se- stances are in competition to combine 
lies of substances were gradually increas- with a third, each of them obtains a de- 
ing or dimini^tngin strength. Thus, am- gree of saturation proportionate to its s^ 
nionia separates alumina from the sulphu- nnity multiplied by its quantity, a product 
lie acid ; magnesia* in like manner, sepa- which he denominates nuue. I'he subject 
rates the ammonia ; lime predominates in of the combination divides it» action in 
the strength of affinity, over magne«a, as proportion to the masses, and by var>ing 
appears by its separating this last earth ; the latter, this illustrious chemist thinks^ 
the soda separates the lime, and itself that the results also will be varied. The 
l^ves place to the potash; and, lastly, following are the forces which he regards 
potash yields its acid to barytes. The sim- as exercisin^^ a great influence upon che- 
pie elective attractions of these several roical combinations and {)henomena, by 
substancesto sulphuric acid, are therefore concurring with or opposing the mutual 
in the inverted order of their effects: affinity of the substances brought into ac^ 
barytes is the strongest ; and this is sue- tion. 1. The action of solvents, or the a^ 
eeeded regularly by potash, soda, lime, finity which they exert according to their 
magnena, ammonia, andalumina< It is evi- proportion. Thus, if into a verj' dilute so- 
dent, that results of this nature, being lution of muriate of lime, a solution of siil«, 
tabulated, 4s was first done by the cele- phate of soda be poured, no precipitate 
brated Geoffrey, and afterwards by Berg- of sulphate of lime will happen, though 
mann, must afford a valuable mass of che- the quantity of the solvent water be less 
mical knowledge. It must be remarked, than is necessarv to dissolve the calcare^ 
however, that these results merely indi- ous sulphate. If the same two saline solu- 
•ate, that the powers are gfreatcr or less tions be mixed with less water, the sul- 
tiian each other; but how much greater phate of lime will fall in a few seconds, or 
«r less is not detenoined, either absohiter a few nrnintesy aocerding to the strsngdi^ 
VoB, n {25 J 
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tifihe mingled solutions. 2. The force of ducc the decompositions and combinatioM 
' cohesion, which is the effect of the mutu- that are formed, independently of the pro- 
al affinity of the particles of a substance portions and other conditions which Con- 
or combination. Hence we can easily see tribute to the results ; these tables arecal- 
why a solution of pure potash, which so culated only to give a false idea of the de- 
readily dissolves pulverulent alumina, has grees of chemical action of the substances 
fto effect on alumina concreted and con- arranged in them. ** The denoniination 
densed in the oriental gems. The lowest of cfecrfvc affinity," says he, '• is in itself 
red heat kindles charcoal, or determines erroneous, since it supposes the union of 
its combination with atmospherical oxy- one entire substance with another, in pre- 
gen ; but a much higher temperature is ference to a third, while there is only a 
requisite to hum tUe same carbonaceous division of action, subject to other cheml- 
matter, more densely aggregated in the cal conditions." The force of cohesion, 
diamond. 3. Elasticity, whether natural or which was formerly considered merely as 
produced by heat; which has,by some,been An obstacle to solution, limits not only the 
considered as the affinity of caloric, (fl) quantities of substances which may be 
Of the influence of this power a fine illus- brought into action in a liquid, and conse- 
tralion is afforded by muriate of lime and quently modifies the conditions of the sa- 
carbonate of ammonia. When a solution turation which follows; but it is the pow- 
of the latter salt is poured into one of the er which causes the precipitations and 
former, a double decomposition instantly crystallizations that take place, and deter- 
takes place : carbonate of lime falls to the mines the proportions of such combina- 
bottom in powder, and muriate of ammo- tions as are made by quitting the liquid; 
nia floats above. Let this Uquid mixture it is this force which sometimes even pro- 
be boiled for some time ; exhalation of duces the separation of a substance, witb- 
ammoniacal gas will be perceived by the out its forming any combination with 
nostrils, and the carbonate of lime will be another substance,' as has been remarked 
redissolved ; as may be proved by the fur- in metallic precipitations. Elasticity acts 
ther addition of carbonate of ammonia, (f 2) by producing effects opposite to those of 
This will cause an earthy precipitate from cohesion, and which consists either in 
the liquid, which prior to ebullition was withdrawing some substances from the ac- 
merely muriate of ammonia. 4. Efflores- tion of others in a liquid, or in diminishing 
cence, a power which acts only under the proportion which exists within the 
ver\' rare circumstances. It is exemplified sphere of activity; but when all the sub- 
in the natron lakes of Egypt ; on the mar- stances are in the elastic state, their ac- 
fin of which, according to BerthoUet, car- tion is subjected to the same conditions, 
onate of lime decomposes muriate of so- If tables were formed which would repre- 
da, in consequence of the efflorescing sent the disposition to insolubility or vo- 
property of the resulting carbonate. 5. latility, in the different combinations, they 
Gravity likewise exerts its influence, par- would serve to explain a great number of 
ticularly when it produces the compres- combinations which take their origin from 
sion of elastic fluids ; but it may always the mixture of different substances, ai»l 
without inconvenience be confounded from the influence of heat. These con- 
with the force of cohesion. siderations need not prevent us, says 
M. BerthoUet thinks, that as the tables Berthollet, from using the term affinity to 
of affinity have -all been constructed upon denote the whole chemical power of a 
-the supposition, that substances possess body exerted in a g^ven situation, even by 
different degrees of affinity, which pro- its present constitution, its proportion, or 
- even by the concurrence of other affini- 

(tl) This is obscure. Elasticity, wan an- ^.^J^T. J? "llTii ^TIh^""? *"* 

ta^onist of chemical affinitv seems alwava P^^^^ " » constant force, which produces 

t^suutSmSrifif^^sTor pi^! rrxt^"^'^nTj?p°"'''':?- ^ 

tides evidendv arranire themselves of "abstances, accordmg to him, exert a mu- 

chllceln ceZn ^^elTfrom wWch ^.ef S^k!?^""^"™? it ^"^ *^? "%"" 

may be made to deviate, to a certain ex- ^t^T „?t^ 'h. *? '" ' ?°i"5°"' *^' 

tent, in obedience to exterior force , and Tyhff^F^l ^if.^ ?^- ?"*; 

yet they regan their figure, as soon as "eofsoda. these two salu are not distinct, 

LnconstVaineT Perhaps^his is what the ^±,^TZ^ T^ ^^ ^t^^'T''^ w 
author means by natural elasticity. For ^1^'°^, fr""". .«>«« .«>mb'nation, but 
« »4K^iu, «/■*./, 7«^.v" «T*» «^»».Y>4- «««u«t.i« ♦« there exists in this liquid, sulphuric acid, 
r&eilfTJoZ'''^''"^'"^'''^ muriaticacid.soda,a^dpota^ Inlik^ 
"" '' manner, when the proper quantity of car- 
ds ) It is not the carbonate of lime, but bonate of potash is added to muriate of 
the lime of the carbonate, that is redissolv- soda, the mingled solution does not con- 
ed. I question if the " exhalation" be not sist of carbonate of soda and muriate of 
carbonate of ammoiua, instead of ammonia- potash, resulting from complex affinity, 
cal ga». but contains simply muriatic and carbonic 
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acids with potash and soda, in quadruple stract from the neutral salt, that poiftion 
union and saturation. It is the crystalli- of potash which it should lose to pass into 
zing property of the soda carbonate, the acidulous salt ; but it will not deprire 
which, after due evaporation, determines it of any more. Hence this very example 
tiie definite decomposition, and not any is decidedly adverse to the indefinite 
power of elective attraction. Or gene- combinations and successive partitions 
rally, when one subs ance separates from taught by Berthollet. The above decom- 
a combination by the introduction of an- position resolves itself evidently, there- 
other, it is not merely from being sup- fore, into a case of double affinity. That a 
planted by the superior affinity of an an- large quantity of pure potash can separate 
tagonist, but because its intrinsic tenden- a little sulphuric acid from the sulphate 
cy to the solid or gaseous fcmn educes it of barytes, has been stated by Berthollet i 
from its former associate. There is cer- but it is a circumstance difficult to demon- 
tiunly much truth in the propofdtion of strate. If the operation be conducted 
Berthollet. with access of air, then carbonate of pot- 
But with regard to the indefinite parti- ash is readily formed, and a well known 
lion of a base between two rival acids, double affinity comes into play, viz. that 
and of an acid between two rival bases, a of barytes for carbonic acid on one hand« 
doctrine which that profound philosopher and of sulphuric acid for potash on the 
laboured to establisn by a wide experi- other. Supponng the agency of carbon- 
mental induction, many facts of an irre- ie acid to be excluded, then are we to 
concileable nature occur. Sir H. Davy believe that the potash having become a 
has remarked with his usual g^od judg- soluble sulphate, exists in fiquid union 
ment, that were this proposition correct, with pure baiytes ? See M. Dulong's ex- 
it is evident that there could be scarcely periments fiirther on. 
any definite proportions ; a salt crystalli- When M. Berthollet separated a little 
zing in a strong alkaline solution would potash from sulphuric acid by soda, he 
be strongly alkaline ; in a weak one less merely formed a little bisulphate of pot- 
alkaline ; while in an acid solution it ash, while the free potash united to the 
would be acid. But this does not seem water and alcohol, for which it has a 
to be the case. In combinations of gaseous strong affinity, and sulphate of soda was 
bodies, whose constitution gives their par- also formed. This, therefore, is a very in- 
ticles perfect freedom of motion, the pro- tcUigible case of compound attraction. 

gortions are definite and unchangeable. According to Af . Berthollet, whenever an 

owever we may change the proportions ^rth is precipitated from a saline com- 

of die aeriform mixture. And in all solid bination, by an alkali, it should carry dowa 

compounds that have been accurately ex- with it a portion of its acid associate. But 

amined, in which there is no chance of sulphate of magnesia acted on by potash, 

mechanical mixture, the same law seems yields an earthy precipitate, which, after 

to prevail. Different bodies may indeed proper washing, betrays the presence of 

be dissolved in different menstrua in very no retained sulphuric acid. The neutrql 

various proportions, but the result may be salts of soda and potash part with none 

regarded as a mixture of different solu- of their acid to magnesia, by the longest 

tions, rather than a combination. With digestion in their solutions. If on the 

regard to glasses and metallic alloys, ad- tartrate of lime, or oxalate of lead, the 

duced by Berthollet, it is sufficient to portion of sulphuric acid adequate to 

know that the points of fiision of alkali, saturate these respective bases be poured, 

glass, and oxides of lead and tin, are so entire -decomposition will be efiTected 

near each other, that transparent TO»a?ft*rOT without any partition whatever. Now, 

of them may be formed. The attractive sulphate of Ume, which is the result in 

power of matter is undoubtedly general, the first case, being actually a much more 

but in the formation of aggregates, cer- soluble salt than the tartrate, we should 

tain definite arrangements take place, expect a portion of the latter to resist de- 

Bergmann observed long ago, that when compoation by the aid of its coheuve 

nitric acid was digested on sulphate of force. A plate of iron plunged into a se- 

potash, a portion of nitre was formed, in lution of sulphate of copper, separates the 

apparent contradiction to the superior af- whole of the latter metal. An equally 

finity which he had assigned to sulphuric absolute decomposition is dFected by 

acid for the potash. But he also gave zinc on the saline solutions of lead and 

what appears to be a satisfactory explana- tin. The sum total of oxygen and acid is 

tton of this seeming anomaly, which Ber- here transferred to the decomposing body, 

thoUet has adduced hi support of his views without any partition whatever. 
of indefinite and universal partition. We have already observed, that sul- 

Sulphuric acid tends to combine in two phate of barytes digested in a hot solution 

distinct but definite proportions with pot- of carbonate of potash, gives birth to a 

ash, forming the neutral sulphate and the portion of carbonate of barytes and sul- 

bisttlphate. Kitricftcid may therefore ah- phate of potash. Butby M.DuloDg'sex* 
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|i«mi«iit» the Mvene dAeoaposition u the greeiMr will the liquid become. But 

possible, vis. carbonate of barytes beings if, by concentration, the sulphate of cop- 
&gested in solution of sulphate of potash, per be sufi'eredto crystallize, the pheno* 
we obtain sulpbatp of bai^tes andcarbo- menachang^e} a new force, that of cry stal- 
nate of potash. Are we hence to infer, that lization, is superadded, which aids the af- 
fiulphateofbaiyteaandcaibonate of potash finity of the sulphuric acid, and decides 
having for some time amused the operator the decomposition, The surplus of each 
by the production of an alkaline sulpbate of these acids is employed in counterba- 
and earthy carbonate, will change their lancing the surplus of its antagomat, and 
mood, and retracing their steps, restore need not be considered as combined with 
things to their pristine conation ; and thu9 the copper. Here, however, we verge OB 
in alternate oscillation for ever ? the obscure and unproductive domain of 

If chlorine gas be made to act on the chemical metaphysics, a region in which 
oxides of mercury, tin, or antimony* it a late respectable systematist delighted tt 
will unite to the metallic base, and dis- exp^ntiatep 

place every particle of the Oxygen. Now, M, BethoUet estimated the attractive 
the resultijig chlorides cannot owe thetr forcea or affinities of bodies of the same 
purity to any superiority of cohesive class, to be invendy as their saturating 
force which they possess over the oxides, * quantities. Thus, among acids, 5u part* 
which, on the contraiy, are both denser ' of real sulphuric, will saturate as much 
jind more fixed than the new compounds, potash or soda as 67^ of real nitric, anda* 
Finally, if 25 parU of pure magnesia mix- %rit of carbonic. Thus too, 2li of ammo- 
ed with 35.6 of (hy lime* be digested in nia will aftturate as much acid as 25 of 
85 parU of nitric add, ap. gr. 1.500, dilu* magnesia, 35^ of lime, and 59^ of potash, 
ted with water, we shall fiind that the Hence he infers that the carbonic acid is 
whole lime will be dissolved, but not a endowed with ^ higher a0inity than th« 
particle of the magnesia* On decanting sulphuric s And this, than the nitric. Tho 
the neutral calcareous nitrate, washing aame proposition applies to ammoma* 
Had diying the eattiiy residuum, we sbaU magnesia, lime «pd potash. But in direct 
procure top %S parts of magnesia ua- hostiUty to this doctrine, we have seeA 
^hanged, lime exercise a greater affinity for th^ 

We are, therefore, entitled to affirm, acids than mn^e^ia. And though III, 
fbat affinity is elective, acting in tbe dif- Betthollet has ingeniously sought to ex- 
ferent chemical bodies with gradations of plain away the difficulty ftbout potash, bss^ 
Attractive force^ liable however to be monia, and carbonic acid, by merrine t^ 
modified, as we have diown in the case of the solid or gaseous results of their actton i 
inuriate of lime and carbonate of ammo- yet it is hard to conceive of solidity opeva- 
Ilia, by tempenture, and other adveiiti*> ting in producing an effect, before solidity 
taous powers. exists, and of elasticity operating while 

Decompositions which cannot be pro- the substance is solid or liquid. On this 
duoed by single attivctions, may be effect- point a good syllogism has been offered 
«d by double affinity; and that, we may fay SirU. Davy. "The action," says this 
•xpect with the greater certainty, u pri- profound chemist, <* between the consti* 
«ri, if one of the two resulting compounds tuents of a compound must be mutuai 
of the double interchange, naturally ex- Sulphuric acid, toere is every reason tp 
ists in the solid or aerifi)rro state. And if believe, has as much attraction for biuytes, 
the one resulting compound be solid and as baT3rtes has for sulphuric scid, and ba- 
the other gaseous, tnen decomposition rytes is the alkaline substance of which 
wUl be eertsin and complete. This ap- the largest (Quantity is required to sato- 
plies with ecjual force to single affinities, rate sulphuric acid ; therefore, on H. Ber- 
flr decompositions. Thus when sulphuric thoUet's view, it has the weakest affinity 
acid and muriate of lime in due propor- for that acid ; but less sulphurie acid satu* 
tiens are exposed to heat, a perrect de- rates this substance than any oUier earthy 
comoosition is aecomplished, and pure or alkaline body. Therefore, according 
sulphate of lime and muriatic acid gas are to If, BerthoUet, sulphuric acid has a 
produced. But when the various mixed stronger affinity for barytes than fmr wb^ 
ingredients remain tn whitUnu it is then other substance ; which is contra^toiy.^' 
reasonable to think with Berthollet, th^t In the table of chemieal equivalents at 
a reciprocal attraction pervadep the whole, the end of the Dictionary, will be found 
modifying its nature and propertieSf Thus a view of the definite prpportiona in 
solution of sulphate of copper is blue, which the various chemical bodies oom-r 
that of muriate of copper is green. Now, bine, referred to th^ jnimary or loweit 
if into a solution of the former salt, we numerical terms, vu%sriy called tbe 
pour muriatic acid, we shaU observe this weigrA^t of the olMit. 
robbing the sulphuric aeid of a quantity of Hr. Higgins, the real author of the 
the cupreous oxide, proportional to its Atomic Theoiy, in first promulgatiitf^ its 
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Mlo^stic and Antipblogudc HypotibeMi, tiow vliich woiUd be requiaite to ase«i. 
connected tbeir exposition with general tain them. 

views of the relative forces of affinity M. Dulonr found by experiment, that 
among the combining particles. These all the insoUible salts are decomposable 
forces he illustrates by diagrams, to which by the carbonate of potash or the carbo- 
I have adverted, in the article Eavivi.- nate of soda, and in some instances with 
uiTTs (Chsxical). This joint considera^ curious phenomena. When sulphate of 
lion of combining/brce and combining ra- bar> tes, phosphate of bai^tes, or oxalate 
Mof has been neglected by subsequent wri- of lime, is boiled wkh solution of bicarbo- 
ters ; whence, Mr. Higgins says, " The nate, or-carbonate of potash, a considers^ 
atomic doctrine has been appUed by me ble part ot the insoluble sulphate is con- 
in abtruse and difficult researches. Its ap- stantly transformed into a carbonate of the 
plication by Mir. Dalton, has been in a ge- same base ; but on reaching a certain' li- 
neral and popular way ; audit is from these mit, the decomposition stopped, although 
circumstances alone, that it gained the there remained sometimes a very conside- 
name of Dalton's Theory." rable quantity of the soluble carbonate not 

Since the chemical statics appeared, decomposed. M. Dulong convinced him- 
perhaps no chemist has contributed so self, that the different degrees of concen- 
many important facts to the doctrines of tration of the alkaline solution, produced 
affinity as M. Dulong. His admirable in- but very slight variations in the results of 
quiries ccmceming the mutual decompo- this decomposition. He took 10 grammes 
ntion of soluble and insoluble salts, were of dry subcarbonate of potash, nnd 7.66^ 
presented to tlie National Institute, and being their equivalent proportion, of dry 
afterwards published in the Annales de subcarbonate of soda; quantities contain- 
Chimie, tom. 62 ; from which they were ing each J. 07 grammes of carbonic acid, 
translated into the 35th and 36th volumes They were separately dissolved in 350 
of Nicholson's Journal, and an abstract of grammes of water, and each solution was 
them was given in the 41st vol. of the Kept in ebullition for two hours, on ft 
Fhil. Ma^, NotwithsUnding such means grammes of the sulphate of barytes. On 
of notoriety, it is amusing to observe so analyzing the two residues, it was found 
nnwearied a compiler as Dr. Thomson, that the potash experiment yielded 2.185 
lecently appropriating to his friend Mr. grammes, and the soda only 1.833 ; or in 
PhiUipa, the discovery of a fact observed the proportion of 6 to 5. Is this difference 
•ad recorded years he£ate by If. Dulongt to be ascribed to the difference in the at- 
«id treating as an anomaly, what the tractive forces of the two alkalis ; to the 
Prench philosopher had shown to be none* more sparing s<^ubility, or greater attrac* 
but had referred with equal sagacity and tive force of the sulphate of potash; of 
In^istry to general principles. to both causes conjointly ? 

After the labours of Bergmann and Ber- Since the alkaline carbonates lose their 

llidllet, chemisti^ seemed to leave little decomposing ag-ency when a certain pro- 

fiirther to be desired, relative to the mu- portion of the alkaline sulphate isformed, 

foal decomposition of soluble salts. But M. Dulong tried to ascertain the limits by 

the insoluble salts are likewise susceptible the following experiment: 7 grammes oi 

4if exchanging their principles with a sulphate of potash, with 6 of subcarfoo- 

Ipreat number of the soluble aalts. *< This nate, dissolved in 250 of water, were boil- 

elass of phenomena,^' says M. Dulong, ed with the sulphate of barytes for several 

** though almost as numerous as that which hours, without the least trace of decompo- 

embraces the soluble salts, and capable of sition being evinced. The supernatant K- 

mffording new resources to analysis, has quid, filtered, and boiled on carbonate of 

Bot yet been examined in a general man- barytes, produced a considerable quantity 

ner.'' of sulphate; but ceased acting before this 

The action of the soluble carbonates on sulphate of potash was exhausted. The 

tiie insoluble salts* is the only one which same phenomena were obtained with car- 

liad been at all studied. Thus carbonates bonate and sulphate of soda. <* Lastly, 

of potash and soda i% solution, had been the sulphate of potash and the sulphate of 

employed conveniently to decompose sul- soda alone, and perfectly neutral, re-acted 

phate of baiytea. M. Dulong h»d an op- likewise upon the carbonate of barytes^ 

portunity in some particular researches, to and produced on one part, sulphate of 

observe a considerably extensive number barytes, but on the other the subcarbonate 

of foeta, relating to the mutual decompo- of potash or soda which remained in solu- 

Btion of the soluble and insoluble salts, tion, together with the portion of the sol- 

and endeavoured, he says^ to determine phate wmch resisted the decomposition. 

the general cause of these phenomena, 30 grammes of crystallized sulphate of so- 

and the method of foreseeing their results, da, and 10 grammes of sulphate of potaab, 

without being obliged to retain by an ef- were separately dissolved in 260 of water. 

tet of memory, of which few persons Each solution was boiled for 2 hours on 

'iraitSd be capablei aUtht dir«et obs^rvft* SOgraimof cariioaate of baiTtea. The 
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tolphftte of soda produced 10.17 gr. of 
■ulphate of barytes, and the sulphate of 
potash 9.87." Had 108 of sulphate of 
potash been employed, which is the true 
equivalent of 200 sulphate of soda in crj's- 
tals, a somewhat larger product would 
have been obtained than 9.87. This ex- 
periment, however, is most satisfactory 
with regard to the amount of decomposi- 
'lion. The mutual action of the insoluble 
carbonates, with the soluble salts, whose 
acids form, with the bases of these carbo- 
nates, insoluble salts, is equally general 
-with that of the soluble carbonates on the 
insoluble salts. The following is M. Du- 
long's table of results: 



Carbonate of Baryta. 



Sulphate of Potash 

Soda 

— ~ Lime 

Ammonia 

■ Magnesia 

Phosphate of Soda 

Ammonia 

Sulphite of Potash 
Phosphite of Potash 

Soda 

— Ammonia 

Borate of Soda 
Arseniate of Potash 

Soda 

Oxalate of Potash 

Ammonia 

Pluate of Soda 
Chromate of Potash 



'nate of nate of 



Stron 
tian* 



Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 



Lime. 







Id. 

... 

Id. 
Id. 
Id. 
Id. 
Id. 
Id. 

• • t 

Id. 
Id. 
Id. 
Id. 
Id. 
Id 



Lead. 

Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id, 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 



All those salts which have ammonia for 
their base, are completely decomposed by 
the insoluble carbonates found in the same 
column. The new insoluble salt replaces 
the carbonate which is decomposed, and 
the carbonate of ammonia flies of}*. Hence, 
if a sufficient quantity of insoluble carbo- 
nate be pi^esent, the liquid will become 
pure water. 

When the soluble salt has .an insoluble 
base, the decomposition does not meet 
with any obstacle, but continues until the 
liquid becomes mere water. Thus, solu- 
tion of sulphate of magnesia, boiled with 
carbonate of barj'tes, will be resolved into 
an insoluble carbonate and sulphate, pro- 
vided enough of carbonate of barytes be 
present. Otherwise a portion of the roag- 
nesian carbonate being dissolved in its 
own sulphate, gives alkaline properties to 
the solution. 

If the base be metallic, it almost always 
forms a salt with excess of oxide, which 
being insoluble, precipitates. 

I'he general inferences of M. Dulong's 
inquiries are the following: 1. That all 
the insoluble salts are decomposed by the 



subcarbonates of potash or soda, but that 
a mutual exchange of the principles of 
these salts cannot in any case be complete- 
ly made ; or in other words, that the de- 
composition of the subcarbonates is only 
partial. 2. That all the soluble salts, of 
which the acid forms, with the base of the 
insoluble carbonates, an insoluble salt, 
are decomposed by these carbonates, un- 
til the decomposition has reached a certain 
limit which it cannot pass. 

When a soluble subcarbonate acts on an 
insoluble salt, in proportion as the carbonic 
acid is precipitated on the base of the in- 
soluble salt, it is replaced in the solution 
by a quantity of another acid, capable of 
completely neutralizing the alkali. Thus, 
during the whole course of the decompo- 
sition, fresh quantities of neutral salt re- 
place the corresponding (quantities of an 
imperfectly saturated alkaline compound ; 
and if we view the excess of alkaline pow- 
er in the undecomposed subcarbonate, or 
its unbalanced capacity ^ of saturation, aa 
acting upon botb acids, it is evident that 
in proportion as the decomposition ad- 
vances, the liquid approaches more and 
more to the neutral state. In the inverse 
experiment, a contrary change supervenes. 
Each portion of the acid of the soluble salt, 
(sulphate of soda for example), which ia 
precipitated on the base of the insoluble 
carbonate, is replaced by a quantity of 
carbonic acid, which foims with the coi^ 
responding base, an alkaline subcarbo- 
nate ; and the more of the first acid is pre- 
cipitated upon the earthy base, the more 
subcarbonate the liquid contains, and the 
further does its state recede from neutrali- 
zation. This consideration seems to lead 
directly to the following theory of these 
decompositions. 

It is known, says M. Dulong, that all the 
salts, even those which possess the great- 
est cohesion, yield to caustic potash or so- 
da, a more or less considerable portion of 
their acid, according to circumstances. 
Now the alkaline subcarbonates may be 
considered as weak alkalis, which may 
take from all the insoluble salts a small 
quantity of their acids. This effect would 
soon be limited if the alkali were pure, in 
consequence of the resistance offered by 
the pure and soluble base. But the latter 
meeting in the liquid, an acid with which 
it can form an insoluble salt, unites with it, 
and thus re-establishes the primitive con- 
ditions of the experiment. The same ef- 
fects are produced successively on new 
portions of the bodies, till the degree of 
saturation of the liauid is in equilibrium 
with the cohesive force of the insoluble 
salt, so that the feebler this resistance may 
be, the more progress the decomposition 
will make. And again, when an insoluble 
carbonate is in contact with a neutral solu- 
ble salt^ the base of the carb9Date will tead 
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to take part of the acid of the neutral salt ; mifiicleiit to pour a boiling hot solution of 

and if, from this union, an insoluble salt can the sulphate, on the carbonate placed ob 

result, the force of cohesion peculiar to a filter, in order that more than tbree- 

this compound, will determine the forma < fourths of the sulphuric acid be precipi- 

tion. The carbonic acid, released from tated, and replaced by a corresponding 

the attraction of the earthy base by the quantity of carbonic acid, 

fixed acid, instantly attaches itself to the In the first part of the Philosophical 

surrounding alkali, forming a subcarbo- Transactions for 1809, we have tables of 

nate which replaces the decomposed neu- elective attractions by Dr. Thomas Young, 

tral salt. The precipitation of the fixed a philosopher of tlie very first rank, whom 

acid on the insoluble carbonate, and the the late mgenious Dr. Wells pronounced 

absorption of carbonic acid by the liquid the most learned man in England. These 

continues, until the alkalinity thereby de- have been unaccountably overlooked by 

veloped, becomes so strong as to resist our different systematic writers, though 

the precipitation of the acid; thus forming they are, both in accuracy and ingenuity, 

a counterpoise to the force by which that far superior to the tables which, with un- 

precipitation was accomplished. All ac- varying routine of typography, are copied 

tion then ceases, so that the more cohesion into their compilations, I conceive it will 

the -insoluble salt possesses, the greater be doing an essential service to chemical 

will be the proportion of acid taken from students, to lay before them the tables of 

the soluble salt. Dr. Young, accompanied with his admira- 

When the carbonate of potash can no ble remarks on the sequences of double 

longer decompose the sulphate of barytes, decompositions. 

the carbonic acid which remains in the so- Attempts have been made, by several 
lution, is to the sulphurie acid nearly in chemists, to obtain a series of numbers, 
the ratio of 3 to 1 ; and when the sulphate capable of representing the mutual attrac- 
of potash can no longer act upon the car- tive forces of the component parts of dif- 
bonate of barytes, these two acids are ferent salts ; but these attempts have 
nearly in the ratio of 3 to 2 ; whence it hitherto been confined within naiTOW U- 
follows, that the first^liquor is much more mits, and have indeed been so hastily 
alkaline than the second. abandoned, that some very important con- 
It is easy to account for this difference sequences, which necessarily follow from 
by examining the conditions of the equili- the general principle of a numerical re- 
brium estabhshed in the two cases. When presentation, seem to have been entire!/ 
the sulphate of potash no longer decom- overlooked. It appears that nearly all the 
poses the carbonate of barytes, it is be- phenomena of the mutual actions of a bun- 
cause the excess of alkali, developed in dred different salts may be correctly re- 
the liquid, forms a counterpoise to the presented by a hundred numbers, while,.. 
power with which sulphate of barytes m the usual manner of relating every case 
tends to be produced in these circumstan- as a different experiment, above two thou- 
ces. And when the subcarbonate of pot- sand separate articles would be required, 
ash can no longer decompose the sulphate Having been engaged in the collection 
of barytes, it is because there is not such of a few of the principal facts relating to 
an excess of alkali in the liquid, as is capa- chemistry and pharmacy, Dr. Young was 
ble of overcoming the cohesion and attrac- induced to attempt the investigation of a 
tion between the elements of that salt, series of these numbers ; and he has sue- 
Now we know, that it requires a greater ceeded in obtaining such as appear to 
force to overcome an existing attractive agree sufficiently well with all the cases 
power, than to mainUdn the quiescent con- of double decompositions which ai'e fully 
dition. Therefore the subcarbonate of established, the exceptions not exceeding 
potash ought to cease to decompose the twenty, out of about twelve hundred cases 
sulphate of barytes, before the sulphuric enumerated by Fourcroy. The same num- 
and carbonic acids are in the same rela- hers agree in general with the order of 
tion in which they are found, when the simple elective attractions, as usually laid 
equilibrium is estabhshed by the inverse down by chemical authors ; but it was of 
experiment. Hence we see, that a mix- so much less importance to accommodate 
ture of sulphate and subcarbonate of pot- them to these, that he has not been very 
ash, in which the proportions of their two solicitous to avoid a few inconsistencies in 
acids shall be within the limits pointed tliis respect ; especially as many of the ba- 
out, will have no action either on the sul- ses of the calculation remain uncertain, 
phate or carbonate of barytes. For the and as the common tables of sijnple elec* 
other insoluble salts, there will be other tive attractions are certainly imperfect, if 
relations of quantity ; but there is always they are considered as indicating the oixler 
a certain interval, more or less considera- of the independent attractive forces of the 
ble, between their limits. The mutual substances concerned. Although it can- 
action of sulphate of soda and carbonate not be expected that these numbers should 
of barytes is almost instsositaneotrs. it is be accurate measures of the forces whicK 
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ibey Mpreaentj yet they may be tfappoted eause tbe ^fference of the attrtctkmr of 

to be tolerable approximations to such baiitafor the sulphuric and phosphoric 

measures ; at least^ if any two of them are acids is gre^tel* than the difference of the 

nearly in the true proportion, it is proba- similar attractions of potash ; and in the 

ble that the rest cannot deviate very far same manner, the difference of the attrac- 

from it : thus, if the attractive force of the tions of potash is greater than that of the 

phosphoric acid for potash is about eight- attractions of soda ; consequently the dif* 

tenths of that of the sulphuric acid for ference of the attractions of barita must 

barytes, that of the phosphoric acid for be much greater than that of the attrac- 

barytes must be about nine-tenths as great* tions of soda, and the sulphate of soda 

But they are calculated only to agfree with must decompose the phosphate of barita s 

a certain number of phenomena, and wiU and in the same manner it may be shown^ 

probably require many alterations, as well that each base must preserve its relations 

as additions, when all other similar phe- of priority or posteriority to every other 

nomena shidl have been accurately inves- in the series. It is also obvious, that, for 

tigated. nmilar reasons, the acids may be arranged 

" There must be a sequence," says Dr. in a contimied sequence between the dif- 

Young, •* in the simple elective attrac- ferent bases ; and when all the decompo- 

tions. For example, there must be an ntions of a certain number of salts have 

error in the common tables of elective at- been investigfated, we may form two cor-' 

tractions, in which magnesia stands above responding tables, one of the sciences oT 

ammonia under the sulphuric acid, and be- the bases with the acids, and another of 

low it under the phosphoric; and the those of the acids with the different bases; 

phosphoric acid stands above the sulphuric and if either or both of the tables are im- 

under magnesia, and below it under am- perfect, their deficiencies may often be 

monia ; since such an arrangfement im- supplied, and their errors corrected, by a 

plies that the order of the attractive forces repeated comparison with each other. ^* 
IS this: phosphate of magnesia, sulphate In the table of simple elective attrac- 

of magnesia, sulphate of ammonia, phos- tions, he has retsdned the usual order of 

phate of ammonia, and again phosphate of the different substances ; inserting agsuB 

magnesia ; which forms a circle, and not a in parentheses such of them as require to 

sequence. We must therefore either be transposed, in order to avoid inconse- 

place magnesia above ammonia under the quences in the simple attractions : He has 

phosphoric acid, or the phosphoric acid attached to each combination marked with 

below the sulphuric under magnesia ; or an asterisk the number deduced from the 

we must abandon the principle of a mime- double decompositions, as expressive of 

rical representation in this particular case, its attractive force ; and where the num- 

<* In the second place, there must be an ber is inconsistent with the corrected or- 

agreement between the simple and dou- derofthe simple elective attractions, he 

ble elective attractions. Thus, if the flu- has enclosed it in a parenthesis. Suck 

oric acid stands above the nitric under ba- an apparent inconsistency may perhaps 

rita, and below it imder lime, the fluate of in some cases be unavoidable, as it is pes- 

barita cannot decompose the nitrate of sible that the different proportions of the 

lime, since the previous attractions of these masses concerned in the operations of sim- 

two salts are respectively greater than the pie and compound decomposition, may 

divellentattradtionsof the nitrate of barita sometimes cause a real difference in the 

and the fluate of lime. Probably, there- comparative magnitude of the attractive 

fore, we ought to place the fluoric acid forces. Those numbers to which no aste^ 

below the nitric under barita ; and we may risk is aflixed, are merely inserted by in- 

suppose, that when the fluoric acid has terpolation, and they can only be so far 

appeared to form a precipitate with the employed for determining the mutual ac> 

nitrate of barita, there has been some fal- tions of the salts to which they belong, as 

lacy in the experiment. the results which they indicate would fol- 

'< The third proposition is somewhat less low f¥om the comparison of any other 

obvious, but perhaps of greater utility : numbers, intermediate to the nearest of 

there must be a contmued sequence in the those which are more correctly determi- 

order of double elective attractions ; that ned. He was not able to obtain a suffi- 

is, between any two acids we may place cient number of facts relating to the me- 

the different bases in such an order, that tallic salts, to enable him to comprehend 

any, two salts, resulting from their union, many of them in the tables, 
shall always decompose each other, un- He thought it necessary to make some 

less each acid be united to the base near- alterations in the orthography generally 

est to it ; for example, sulphuric acid, ba- adopted by chemists, not from a want oif 

rita, potash, soda, ammonia, strontia, mag- deference to their individual authority^ 

nesia, glucina, alumina, zirconia, lime, but because it appeared to him that there 

phosphoric acid. The sulphate of potash are certain rules of etymology, which n* 

decomposes the phosphate of bioAU, h^ modem author has a right to set aside. 
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TABLE Ii; By Da. Youko. 



NITRIC 














ACID. 






NITRIC AND MURIATIC ACIDS. 




Barita 




Potash 


Barita 


Potash 


Barita (10) 


Potash 


Potash 




Soda 


Potash 


Soda 


Potash 


Soda 


Soda 




Ammonia 


Soda 


Ammonia 


Soda 


Barita (10) 


Strontia 




Magnesia 


Ammonia 


Magnesia 


Ammonia 


Ammonia (^,11) 


Lime 




Glycina 


Magnesia 


Glycina 


Magnesia 


Magnesia (7) 


Magnesia 


(7) 


Alumina 


Glycina 


Alumina 


Glycina 


Strontia 


Ammonia 


i7) 


Zirconia (8) 


Alumina 


Zirconia 


Alumina 


Lime 


Glycina 




Barita 


Zirconia 


Barita 


Zirconia 


Glycina 


Alumina 




Strontia 


Strontia (9) 


Strontia 


Strontia 


Alumina 


Zirconia 




Lime 


- Lime 


Lime 


Lime 


Zirconia 


MUBIATIC 




Phosphoric 


FlUOHlC 


SULPHUBOUS 


BOBACIC 


Cahboitic. 



(r.) A triple salt is formed. (8.) Fourcroy says, that the muriate of zirconia decom- 
poses the phosphates of barita and strontia. (9.) According to Fourcroy's account, 
the fluate of strontia decomposes the muriates of ammonia, and of all the bases below 
it ; but he says in another part of the same volume, that the fluate of strontia is an un- 
known salt. (10.) According to Fourcroy's account of these combinations, barita 
should stand immediately below ammonia in both of these columns. (11.) With heat» 
the carbonate of Ume decomposes the muriate of ammoma. 



PHOSPHORIC ACID. 



Barita 


Lime 


Barita 


Potash 


Barita 


Lime 


Barita 


Lime 


Soda 


Lime 


Potash 


Potash 


Potash 


Barita 


Potash 


Soda 


Soda 


Soda 


Lime (13) 


Soda 


Strontia 


Strontia 


Strontia 


Strontia 


Strontia 


Magnesia 


Magnesia 


Ammonia(12) 


Ammonia 


Magnesia 


Ammonia 


Ammonia 


Magnesia 


Magnesia 


Glycina? 


Glycina 


Glycina 


Glycina 


Glycina 


Alumina 


Alumina 


Alumina 


Alumina 


Alumina 


Zirconia 


Zirconia 


Zirconia 


Zirconia 


Zirconia 




Fluobig 


SULPHUBOVS 


BOBACIC 


Cabboitic 


(Phosphoboub) 



(12.) According to Fourcroy, the phosphate of ammonia decomposes the borate of 
magnesia. (13.) Fourcroy says, that the carbonate of lime decomposes the pho»« 
phates of potash and of soda. 

FLUORIC ACID. 



Lime 


Lime 


Potash 


Potash 


Barita 


Soda 


Soda 


Strontia 


Lime 


Magnesia 


Potash 


Barita 


Ammonia 


Soda 


Strontia 


Glycina 


Ammonia 


Ammonia (14) 


Alumina 


Magnesia 


Magnesia 


Zirconia 


Glycina 


Glycina 


Strontia 


Alumina 


Alumina 


Barita 


Zirconia 


Zirconia 


SCIJ^HIJBOUS 


BORACIC 


Cabbonic 



(14.) According to Fourcroy, the carbonate of ammoma decomposes the fluates x£ 
arita and strontia. 
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Dr. Young's SECOND TABLE~(ooncluded.) 



SULPHUROUS ACID. 



BORACIC ACID. 



Barita 


Potash 


Lime 


Zirconia 


Potash 


Strontia 


Soda 


Strontia 


Alumina 


Soda 


Potash 


Barita (15.) 


Barita . 


Glycina 


Lime 


Soda 


Strontia 


Zirconia 


Ammonia 


Barita 


Ammonia 


Ammonia 


Alumina 


Magnesia 


Strontia 


Magnesia 


Lime 


Glycina 


Strontia 


Magnesia 


Lime 


Magnesia 


Magnesia 


Soda 


Ammonia 


Glycina 


Glycina 


Ammonia 


Potash 


Glycina 


Alumina 


Alumina 


Soda 


Barita 


Alumina 


Zii'conia 


Zirconia 


Potash 


Lime 


Zirconia 


BoaAcic 


CAftBONIC 


(Nitrous) 


(Phosphobous 


P) Carbgitic 



(15.) Fouicroy says, th^t the sulphite of barita decomposes the carbonate of ammonia. 



in. A Table of the Sequences of the Adda with Sjferent Bases, by Dr. Youire. 



BARITA. 

Sulphuric S C S 
Nitric N S P 

Muriatic M P SS 
Phosphoric SS SS N 
Sulphurous P N M 
Fluoric CMP 
Boracic B F B 
Carbonic F B C 
Stroittia lu pt Me 

8D AM 
GL 
AL 
ZU 



STRONTIA. 



S C S 
N SS P 
M F SS 
SS P F 
C B B 
B S C 
F M N 
P N M 

LM PT MG 
SB 



P S 
S P 

SSSS 
F F 
B B 
C N 
N M 
M C 

AM GI 
AX 
ZR 



LIME. 



C P P 

P F F 

F B B 

B SS C 

SS S SS 

S C S 

M N N 

N M M 

PT MG AM 
6D 



P 
F 

SS 

s 

B 

N 
M 
C 

GL 
AL 
ZR 



Potash 
Sob A 
Magx.sAmv. 

G1.TCINA 
Alumina 
Zirconia 
Each with every 
subsequent base 
in this order. 



MAG- 
NESIA. 
fS B 

N C 

M P 

P F 

-^ F SS 

SS s 

B N 

C M 

AM 



t. 

I' 



The comparative use of this Table maybe unclerstood.from an example : If we sup* 

Jose that the nitrate of barita decomposes the borate of ammonia, we must place the- 
oracic acid above the nitric, between barita and ammonia in this Table, and conse- 
auently barita below ammonia, between the fluoric and boracic in the formef : hence 
lie boracic and fluoric acids must also be transposed between barita and strontia, and 
between barita and potash ; or If we place the fluoric stiU higher than the boracic in 
the first instance, we must place barita below ammonia between the nitric and fluoric 
acids, where indeed it is not impossible that it ought to stand. 
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IV. A J^umeticai Table oflSeetvoe AtiracHmtf by Dr. Youir». 



Ba«ita. 

Sulphuric acid 1000* 

Oxalic 950 

Succinic 930 
Fluoric 

Phosphoric 906* 

Mucic 900 

Nitric 849* 

Muriatic 840* 

Suberic 800 
CitrU 

Tartaric 760 

Arsenic 733J 

(Citric) 730 

Lactic 729 

(Fluoric) 706* 

Benzoic 597 

Acetic 594 

Boradc (515)* 

Sulphurous 592* 

Nitrous 450 

Carbonic 420* 

PniQsic 400 



Stbowtia. 
Sulphuric acid 903* 

Phosphoric 827* 

Oxalic 825 

Tartaric 757 
Fluoric 

Nitric 754* 

Muriatic 748* 

(Succinic) 740 

(Fluoric) 703 
Succinic 

Citric ? dl8 

Lactic 603 

Svlpkurous 527* 
AccHc 

Arsenic (733J) 

Boracic 513* 

(Acetic) .480 

Nitrous ? 430 

Carboxiic 419* 



Maovisia. 

Oxalic acid 820 
Phosphoric 

Suphuric 810* 

(Phosphoric) 736* 
Fluoric 

Arsenic 733 

Mucic 732i 

Succinic 732^ 

Nitric 732* 

Muriatic 728* 

Suberic ? 700 

(Fluoric) 620* 

Tartaric 618 

Citric 615 

Malic ? 600? 

Lactic S7S 

Benzoic 560 
Acetic 

Boracic 459* 

Sulphurous 439* 

(Acetic) 430 

Nitrous 410 

Carbonic 366* 

Prussic 280 



Ammobta. ' 
Sulphuric acid 808* 

Nitric 731* 

Muriatic 729* 

Phosphoric 728* 

Suberic ? 720 

Fluoric 613* 

Oxalic 611 

Tartaric 609 

Arsenic 607 

Succinic 605 

Citric 603 

Lactic 601 

Benxoic 599 

Sulphurous 433* 

Acetic 432 

Mucic 431 

Boracic 430* 

Nitrous 400 

Carbonic 339* 

Prussic 270 



Potash. 


Soda. 


Lncx. 


Sulphuric acid 894* 885* Oxalic acid 960 


Nitric 


812* 804* Sulphuric 


868* 


Muriatic 


804* 797* 


Tartanc 


867 


Phosphoric 


801* 795* Succinic 


866 


Suberic ? 


745 740 


Phosphonc 865* 


Fluoric 


671* 666* Mucic 


860 


Oxalic 


650 645 


Nitric 


741* 


Tartaric 


616 611 


Muriatic 


736* 


Arsenic 


614 609 


Suberic 


735 


Succinic 


612 607 


Fluoric 


734* 


Citric 


610 605 


Arsenic 


733i 


Lactic 


609 604 


Lactic 


732 


Benzoic 


608 603 


Citric 


731 


Sulphurous 


488* 484* MaUc 


700 


Acetic 


486 482 


Benzoic 


590 


Mucic 


484 480 


Acetic 




Boracic 


482* 479* Boracic 


537* 


Nitrous 


440 437 


Sulphurous 516* 


Carbonic 


306* 304* (Acetic) 


470 


Prussic 


300 298 


Nitrous 


425 






Carbotdc 


423* 






Prusac 


290 


GiTcnrA 


? ALVMIlf A. ZlBCOlTIA? 


Sulphuric acid 718* 


709* 


700* 


Nitric 


642* 


634* 


626 


Muriatic 


639* 


632* 


625* 


Oxalic 


600 


594 


588 


Arsenic 


580 


575 


sr(k 


Suberic ? 


535 


530 


525 


Fluoric 


534* 


529* 


524* 


Tartaric 


520 


515 


510 


Succinic 


510 


505 


500 


Mucic 


425 


420 


415 


Citric 


415 


410 


405 


PkoBphoric 


(648)* 


(642)* 


(636)* 


Lactic 


410 


405 


400 


Benzoic 


400 


395 


390 


Acetic 


395 


391 


387 


Boracic 


388* 


385* 


382* 


SulphuiQUS 


355* 


351* 


347* 


Nitrous 


340 


338 


339 


Carbonic 


325* 


323* 


321* 


Prussic 


260 


258 


2i^ 



SuLFHtmiO. 

Barita 1000* 

Strontia 903* 

Potash 894* 

Soda 885* 

Lime 868* 

Magnesia 810* 

Ammoiiia 808* 

Glycina 718* 

Itna 712 

Alumina 709* 

Ziiceiua 700* 



NiTBIC 

Barita 

Potash 

Soda 

Strontia 

Lime 

Magnesia 

Ammonia 

Glycina 

Alumina 

Zireonia 



AMs, 

MUBIATIC. 

849* Barita 840* 

812* Potash 804* 

804* Soda 797* 

754* Strontia 748* 

741* Lime 736* 

732* Ammonia 729* 

731* Magnesia 728* 

642* Glycina 639* 

634* Alumina 632* 

626* Zireonia 625* 



pHOSFHOnC. 

Barita 906* 

Strontia 827* 

Lime (865)* 

Potash 801* 

Soda 795* 

Ammonia (728)* 
Magnesia 736* 

Glycina 649'' 

Alumina 642* 

Zireonia 636* 
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FtVOBXO. 

lime r34» 

BariU 706* 

Strontia 703* 
Ma^eda (620)* 

Potash 671* 

Soda 666* 

Ammonia 613* 

Glycina 534* 

Alumina 5^9* 

Zirconia 524* 



OXAXIO. 

Ume 960 
Barita 930 
Strontia 825 
Magnesia 820 
Potash 650 
Soda 645 
Ammonia 611 
Glycina? 600 
Alumina 594 
Zirconia ? 588 



Tabtabic. Abovic. 

867 Lime 733| 

760 Barita 733} 

757 Strontia 733^ 

618 Magnesia 733 

616 Potash 614 

611 Soda 609 

609 Ammonia 607 

520 Glycina 580 

515 Alumina 575 

510 Zirconia 570 



TiniMTXt. 

lime 

Barita 

Strontia 

Magneaift 

Potash 

Soda 

Ammonia 

Glycina 

Alumina 

Zirconia 



StrcciHic. 
Sarita 930 
Xiime 866 

Strontia? 740 
(Magne8ia)732i 
Potash 612 
Soda 607 

Ammonia 605 

Glycina? 510 
Alumina 505 
aiiconia? 500 

Laotic. 
Bariu 729 
Potash 609 
Soda 604 

Strontia 603 
Jdme (732) 

Ammonia 601 
Hagnesia 575 
Metallic oxides 
Glycina 410 
Alumina 405 
Zirconia 400 

MueiG ? 
Barita 900 
lime 860 

Potash 484 
Soda 480 

Ammonia 431 
Glycina 425 
Alumiaa 420 
Zirconia 415 



SUBBBIC. 




Cahfhobio. 


CiTBZC. 


Barita 800 




Lime 


Lime 


731 


Potash 745 




Potash 


Bariu 


730 


Soda 740 




Soda 


Strontia 


618 


Lime 735 




Bariu 


Magnesia 


615 


Ammonia 720 




Ammonia 


Potash 


610 


Magnesia 700 




Glycina ? 


Soda 


605 


Glycina? 5:i5f 




Alumina 


Ammonia 


603 


Alumina 530 




Zirconia ? 


. Glycina ? 


415? 


Zin^onia? 525? 




Magnesia 


Alumina 
Zirconia 


410 
405 


Bbkzoic. 




SVLFBUBOini. 


AOBTIC. 


White oxide of 




Bariu 592* 


Bariu 


594 


araenic 




Lime 516* 


Potash 


486 


Potash 608 




Potash 488* 


Soda 


482 


Soda 603 




Soda 484* 


Strontia 


480 


Ammonia 599 




Strontia (527)* 


lime 


470 


Bariu 597 




Magnesia 439* 


Ammonia 


433 


Lime 590 




Ammonia 433* 


Magnesia 


430 


Magnesia 560 




Glycina 355* 


Metallic oxides 


Glycina? 400? 




Alumina 351* 


Glycina 


395 


Alununa 395 




Zirconia 347* 


Alumina 


391 


Zirconia? 390? 






Zirconia 


38T 


BOBACIC. 




NlTBOtS ? 


PsOSFBOBOIPf. 


Lime 537* 




Barita 450 


Lime 




Bariu 515* 




Potash 440 


Bariu 




Strontia 513* 




Soda 437 


Strontia 




Mdgnena(459)* 
Potash 482* 




Strontia 430 
Lime 425 


Potash 
Soda 




Soda 479* 


• 


Magnesia 410 


Magneua. 


? 


Ammonia 430* 




Ammonia 400 


Ammonia 




Glycina 388» 




Glvcina 340 


' Glycina 




Alumina 385* 




Alumina 336 


Alumina 




Zirconia 382* 




Ziiconia 332 


Zirconia 




CABBomc. 


Pbussic* 






Bariu 


420* 


Barita 400 






Strontia 


419» 


Strontia 






Lime 


(423)* 


PoUsh 300 






Potash? 


306* 


Soda 298 






Soda 


304* 


Lime 290 






Magnena(S66y* 


Magnesia 280 






Ammonia 


339* 


Ammonia 270 






Glycina 


325^ 


Glycina? 260 






Alumina 


323* 


Ahmiina? (158 






Zirconia 


321* 


Zireoma? 25S 







■ 
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ATT 



1 



TABLES 



OF 



SIMPLE ELECTIVE ATTRACTIONS, 
FROM BERGMANN. 

L— WATER AND COMBUSTIBLE SUBSTANCES. 

IN THE HUMID WAY. 



Wateb. 

Potash 
Soda 
Ammonia 
Deliquescent 

salts 
Alcohol 
Carbonate of 

ammonia 
Ether 

Sulphuric acid 
Non-deliques- 

cent salts 



SULPUUB. 



Saliitb 

SlTLPnUBXTS. 



Oxyg^en 

Molybdic oxide 
and acid 

Oxide of lead 
tin 
silver 
mercury 
arsenic 
antimony 
iron 

Potash 

Soda 

Barytes 

Strontian 

Lime 

Mag'nesia 

Phosphorus 

Fat oils 

Ammonia 

Ether 

Hydrogen? 



Oxyg^en 

Oxide of gold 
silver 
mercury 
arsenic 
antimony 
bismuth 
copper 
tin 
lead 
nickel 
cobalt 
manganese 
iron 

Other metalhc 
oxides 

Carbon 

Water 

Alcohol 

Ether 



IN THE DRY WAY. 



Potash 

Soda 

Iron 

Copper 

Tin 

Lead 

Silver 

Cobalt 

Nickel 

Bismuth 

Antimony 

Mercury 

Arsenic 

Uranium ? 

Molybdena 

Tellurium 



Manganese 

Iron 

Copper 

Tin 

Lead . 

Silver 

Gold 

Antimony 

Cobalt 

Nickel 

Bismuth 

Mercury 

Arsenic 

Carbon ? 



Alcohol. 



Water 
Ether 

Volatile oils 
Ammonia 
Fixed alkali 
Alkaline sul- 

phurets 
Sulphur 
Muriates 
Phosphoric acid 



Fat Oils. 



Bar3rtes? 
Strontian ? 
Lime 

Metallic oxides 
Ether 

Volatile oils 
Fixed alkalis 
Ammonia 
Sulphur 
Phosphorus 



Ether. 



Alcohol 
Volatile oils 
Water 
Sulphur 



Volatile Oils. 



Ether 
Alcohol 
Fat oils 
Fixed alkalis 
Sulphur 
Phosphorus 



Sulphuretted 
Hydrogen. 



Baiytes 

Potash 

Soda 

Lime 

A.mmonia 

Magnesia 

Zircon 



ATT 



ATT 



TABLE or Simple Eleotitb Attraotiom8. 

II.— OXYGEN AND METALS. 

IN THE HUMID AVAY. 



r 


OXIDS OF 


Oxide or 


Oxide of 


Oxide of 


Oxide of ^ 


Gold. 


SlLVEK. 


Platiha. 


MSBCVBT. 


Lead. 


Zinc 


Acids, gallic 


Acids, gallic 


Acids, gallic 


Acids, gallic 


Acids, gallic 


Iron 


muriatic 


muriatic 


muriatic 


muriatic 


sulphuric 


Tin 


nitric 


oxalic 


nitric 


oxalic 


mucic 


Antimony 


sulphuric 


sulphuric 


sulphuric 


succinic 


oxalic 


Arsenic 


arsenic 


mucic 


arsenic 


phospho- 


arsenic 


Lead 


fluoric 


phospho- 


fluoric 


, nc 


tartaric 


Bismuth 


tartaric 


nc 


tartaric 


sulphuric 


phospho- 


Copper 


phospho- 


sulphu- 


phospho- 

• * 


mucic 


ric 


Platinum 


ric 


rous 


nc 


tartaric 


muriatic 


Mercury 


acetic 


nitric 


oxalic 


citric 


sulphu- 


rPalladium 


sebacic 


arsenic 


citric 


malic . 


rous 


] Rhodium 


prussic 


fluoric 


acetic 


sulphu- 


suberic 


1 Iridium 


Fixed alkalis 


tartaric 


succinic 


rous 


nitric 


i^Osmium 


Ammona 


citric 


prussic 


nitric 


fluoric 


SUyer 


Sulphuretted 


succinic 


carbonic 


fluoric 


citric 


Gold 


hydrogen 


acetic 


Ammonia 


acetic 


malic 






prussic 




benzoic 


succinic 






carbonic 




boracic 


acetic 






Ammonia 




prussic 
carbonic 
Ammonia 


benzoic 
boracic 
prussic 












carbonic 
Fixed alkalis 








IN THE DRY WAY. 




Fat oils 
Ammonia 


Titanium 


Gold. 


SiLVXB. 


PULTIBA. 


MaaccRT. 


Lead. 


Mercury 


Lead 


Arsenic 


Gold 


Gold 


Manganese 


Copper 


Copper 


Gold 


Silver 


Silver 


Zinc 


Silver 


Mercury 


Copper 


Platina 


Copper 


[pon 


Lead 


Bismuth 


Tin 


Lead 


Mercury 


Tin 


Bismuth 


Tin 


Bismuth 


Tin 


Bismuth 


Uranium 


Tin 


Gold 


Zinc 


Zinc 


Tin 


Molybdena 


Antimony 


Antimony 


Antimony 


Bismuth 


Antimony 


Tungsten 


Iron 


Iron 


Nickel 


Copper 


Platina 


Cobalt 


Platina 


Mang^ese 


Cobalt 


Antimony 


Arsenic 


Antimony 


Zinc 


Zinc 


Manganese 


Arsenic 


Zinc 


Nickel 


Nickel 


Arsenic 


Iron 


Iron 


Nickel 


Arsenic 


Arsenic 


Nickel 


Lead 


Alkaline sul- 


Iron 


Chromium 


Cobalt 


Platina 


Silver 


phurets 


Alkaline sul- 


Bismuth 


Manganese 


Alkaline sul- 


Mercury 


Sulphur 


phurets 


Lead 


Alkaline sul- 


phurets 


Alkaline sul- 




Sulphur 


Copper 


phurets 




phurets 






Tellurium 












Platinum 












Mercury 






■ 






Silver 












Gold 




' 




' 




Hydrogen 
Carbon 








Bopnn 


The column 


under oxygen is divided into two parts. Th 


e first exhibits 


Phosphorus 
Sulphur 
Azote 
Chlorine 


die order in wh 


ich the metals precipitate one anodter from 


add solutions ; 


the second, aec 


ordine to Vauquelin, shows the affinities of 
ented >^ the dimculty with which their oxides 
t is dirorent from Bergmann's column. 


the metals for 


oxygen, repre» 
sed Dv heat. I 


are decompo- 



ATT 



ATT 



TABLE OF SiMPLB Eleotite Attraotiohs. 

METALS— (continued)^ 



IN THE HUBIID WAY. 



OXIOB Of 
NiCXXL. 



QXIDK ov 
COPPBB. 



Acids, ^9S\ic 
oxahc 
tartaric 
muriatic 
sulphuric 
mucic 
nitric 
arsenic 
phospho- 
ric 

succinic 
fluoric 
citric 
acetic 
boracic 
prussic 
carbonic 

Potash 

Soda 

Ammonia 

Compound 
salts 

Fat oils 



OXIBB OV 

laoif. 



Acids, 
oxafic 
tartaric 
campho- 
ric 
sulphuric 
mucic 
muriatic 
nitric 
phospho- 
ric 
arsenic 
fluoric 
succinic 
dtric 
acetic 
boracic 
prussic 
cari>onic 



OXIDXOV 

Ti». 



l^clAcids^ gallic 
tartaric 
muriatic 
sulphuric 
oxiuic 
arsemc 
phospho- 
ric 
nitric 
succinic 
fluoric 
mucic 
citric 
acetic 
boracic 



prussic 
Potash 
Soda 
Ammonia 



OXIOB OV 

BiBMirrB. 



Acids, oxalic 
arsenic 
tartaric 
phospbo 
ric 
sulphuric 
muriatic 
nitric 
fluoric 
mucic 
succinic 
citric 
acetic 
prussic 
carbonic 

Ammonia 



IN THE DRY WAY. 



CorPBR. 



Gold 

SUver 

Iron 

Arsenic 

ftfanganese 

Zinc 

Antimony 

Platina 

Tin 

Lead 

Nickel 

Bismuth 

Cobalt 

Mercury 

Alkaline sul- 

phurets 
Sulphur 



Ibon. 



Nickel 

Cobalt 

Mangfanese 

Arsenic 

Copper 

Gold 

Silver 

Tin 

Antimony 

Platina 

Bismuth 

Lead 

Alkaline sul 

phurets 
Stuphur 



TlJT. 



Zinc 

Mercury 

Copper 

Antimony 

Gold 

Silver 

Lead 

Iron 

Manganese 

Mickel 

A.rsenic 

Platina 

Bismuth 

Cobalt 

Alkaline sul 

phurets 
Sulphur 



Bismuth. 



Lead 

Silver 

Gold 

Mercury 

Antimony 

Tin 

Copper 

Platina 

Nickel 

Iron 

Zinc 

Alkaline sul- 

phurets 
Sulphur 



mucic 
succinic 
citric 
acetic 
arsenic 
boracic 
prussic 
carbonic 
Ammonia 



OXISB OP 

AasBiric. 



Acids, oxalic Acids, gaUic 
muriatic 
sulphuric 
tartaric 
nitric 
sebaclc 
phospho- 
ric 
fluoric 



muriatic 
oxalic 
sulphuric 
nitric 
sebacic 
tartaric 
phospho- 
ric 
fluoric 
mucic 
succinic 
citric 
arsenic 
acetic 
prussic 

Fixed alkalifl 

Ammonia 

Fat oils 

Water 



Nickel. Absbmic. 



Iron 

Cobalt 

Arsenic 

Copper 

Gold 

Tin 

Antimony 

Platina 

Bismuth 

Lead 

Silver 

Zinc 

Alkaline sul- 

phurets 
Sulphur 



Nickel 

Cobalt 

Copper 

Iron 

Silver 

Tin 

Lead 

Gold 

Platina 

Zinc 

Antimony 

Alkaline sul- 

phurets 
Sulphur 



ATT 



ATT 



TABLE OF Simple Elective Attractions. 



METALS— (concluded. ) 



IN THE HUMID WAY. 






• 


OxiDs or 


OxioB or OxiDB or 


OxiDB or 


Oxibb of 1 


OxiDX or 




Cobalt. 


Zinc. AvTixoirT. 1 


tfAireANisB. Tbllubivm. 


Trr AVIUM. 


J 


kcidSf oxalic 


Acids, gallic 


Acids^ l^ljc 


Acids, oxalic Acids, nitric Acids, sulphu4 




muriatic 


oxalic 


muriatic 


tartaric 


mtro-mu- 


ric 




sulphuric 


sulphuric 


benzoic 


citric 


riatic 


nitric 




tartaric 


muriatic 


oxalic 


'fluoric 


sulphuric 


muriatic 




nitric 


mucic 


sulphuric 


phospho- 


Sulphur 


prussic 




phospho- 


nitric 


nitric 


ric 


Alkalis 






nc 


tartaric 


tartaric 


nitric 


Mercury 






fluoric 
mucic 


phospho- 
ric 


mucic 
phospho- 


sulphuric 
muriatic 


, 




1 








succinic 


citric 


nc 


arsenic 


. 


OxiDB or 




citric 

- • 


succinic 
fluoric 


citric 

• • 


acetic 

• 




Ubaitiuk. 


aceuc 


succinic 


prussic 1 
carbonic | 




arsenic 


arsenic 


fluoric 
arsenic 


Acids, sulphu- 


boracic 


acetic 






ric • 




prussic 


boracic 


acetic 






mtro-mu- 




carbonic 


prussic 


boracic 




« « 


natic 




Ammonia 


carbonic 
Fixed alkalis 


prussic 
carbonic 






taunatic 
nitric 






Ammonia 


Sulphur 
Fixed alkalis 
Ammonia 






phospho- 
ric 
acetic 
gallic 
pruMic 
carbonic 


; 










IN THE DRY Vi 


^AY. 1 


Sulphur 


Cobalt. 


Zinc. 


Antiuoitt. 


Mahgamssx. 


TBLLtrnxuM. 


Iron 


Copper 


Iron 


Copper 


Mercury 




Nickel 


Antimony 


Copper 


Iron 


Sulphur 




• 


Arsenic 


Tin 


Tin 


Gold 








Copper 
Gold 


Mercuiy 


Lead 


Silver 






' 


Silver 


Nickel 


Tin 






i 


Platina 


Gold 


SUver 


Alkaline sul- 






; 


Tm 


Cobalt 


Bismuth 


phurets 






1 


Antimony 


Arsenic 


Zinc 


« 






1 

1 


7mc 


Platina 


Gold 










Alkaline sol 


Bismuth 


Platina 




- 




phurets 


Lead 


Mercury 








Siuphar 


Nickel 


Arsenic 










» 


Iron 


Cobalt 
Alkaline sul 
phurets 


» 












Sulphur 
















'• 







I 



Vol. »i 



127] 
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SCHEMES OF DOUBLE AFFINITIES IN THE HUMID WAY. 



SoIplMte 
of 



^Sulphuric 
acid 



Fluorio 
.Magvena acid 
v.. . ..^ i 



f Muriatic^ 

acid ^ 
Oxygen is^^^^f 
tcid I V ^* fed 



(.Arsenic J 

V 



Arsenic acid 



rNitric 
acid 



Kitrate of 
Hme 




Sidpburle 

Lime 54 acid 
V ^ # 

Sulphate of lime 

Acetate of potash 

t ^^^— 1 

rPotash 26 Acetic 

acid 



Sitlphuret 
of potash 



< 



^Sulplmr 



Sulphate of Cme 

\ _-Y f 

''lAm» 54 Sulphuric 
add 



Suh>huret 
Of lime 






Sulphur 



Nitie 



Sidphate 
of pot> 
ash 



r^otash SS Nitric -> 
acid 

62 



Sulphuric Oxide of 
acid lead 

V , r 

Sulphate of lead 



Nitrate 
oflekd 



Muriate of potash 



SuTphate 
of pot- 
ash 



Potash 32 Muriatic^ 
«cid 



62 



+ 23 
54 



;id j 



Murhte 
of lime 



Muriate 



Sul|^u> 
^ricactd 86 Lime^ 

Sulphate of lime 



Totasb 62 SuIpbuA 
ric acid ) 

tSul- 



of pot- J 32 + 54»86Vpbate of 



ash 



Muriatic 2 

. acid S5 lime 



hme 



Sulphate 
of am- < 
mooia 



Nitrate of tmmoma 

, ^ , 

'Ammo- 38 Nitric" 
lua acid 

Nitrate 
46 ^K)fmer- 

I cuiy 
Sulphuric Oxide off 
, acid mercuryj 
V ^ i 

Sulphate of mercury- 



Nitrate of soda 
^ 



rSoda 



Com- 
mon salt 



Nitrfc''> 
acid 



►Nitrate 
of silver 



Muriatic 
^. acid 



Silver 
#■ 



Muriate of silver 



ATJE AXl 

• AvoTTB. Pyroxene of Haiiy. This ganating eight ounces of tin with eight 
mineral is for the most part crystallized in ounces of mercury, and mixing this with 
amall ax or eight-sided prisms, with dihe- ax ounces of sulphur, and four of rouri- 
dral summits. It is found ^Iso in grains, ate of ammonia. This mixture is to be 
Its colours are g^ea, brown, and black, exposed for three hours on a sand heat 
Internal luster shining. Uneyen fhicture. sufficient to render the bottom of the ma- 
Translucent. Easily broken. It Scratches trass obscurely red-hot. But Chaptal him- 
glass. Sp. gr. 3.3. Melts into a black self found, that if the matrass containing 
enamel. Its composition according to the mixture were exposed to a naked fire 
Klaproth, is 48 silica, S4 lime, 12 oxide of and violently heated, the mixture took fire 
iron, 8.75 magnesia, 5 alumina, 1 manga- and a sublimate was formed in the neck of 
nese. It is met with among volcanic rocks the matrass, consisting of the most beau- 
but is supposed to have existed prior to tiful aurum musivum in large hexagonal 
the eruption, and ejection of the lava, plates. 

Lat^e crystals of it are also found in ba- Aurum musivum has no taste, though 

salt, of a finer green and more brilliant some specimens exhibit a sulphureous 

than those found in lavv. It occurs with smell. It is not soluble in water, acids, or 

olivin in the basalt of Teesdale ; in the alkaline solutions. Hut in the dt^ way it 

trap rocks round Edinburgn ; and in seve- forms a yellow sulphuret, soluble m water, 

lal of the Hebrides. It deflagrates with nitre. Bergmann men- 

Salilite and coccolite are considered to tions a native aurum miAivum from Sibe- 

be varieties of augite.* ria, centaining tin, sulphui*, and a small pro- 

Attrum FcLxiibANs. Scc TvL-KiTfkTtma. portion of copper. 

* AcTRux GaApBicvir. See OuEsofGold*^ Aurum musivum is used as a pigment 
Avacw MusiviTBr, or Mosaioum . A com- for giving a gulden colour to small statue 

binationof tin and sulphur, which is thus or plaster figures. It is likewise said to 
made: Melt 12 ounces of tin, and add to be mixed with melted glass to imitate la- 
it three ounces of mercury ; triturate this pis lazuli. 

amalgam with seven ounces of sulphur * Mosaic gold is composed of 100 tin-|- 

and three of muriate of ammonia. Put 56.25 sulphur, by Dr. John Davy ; and of 

the powder into a matrass, bedded rather 100 tin 4- 52.3 sulphur, by Professor Ber- 

deep in sand, and keep it for several hours zelius ; the mean of which, or 100 + 54.2 

in a gentle heat ; which is a{):erward to be is probably correct It will then consist 

raised, and continued for several hours of 1 prime of tin «» 7.3T5 4- 2 sulphur^ 

longer. If the heat have been moderate 4.<^/ 

and not continued too long, the golden- * AvAirTtrAnix. A variety of quartz rock 
coloured scaly porous mass, called aurum containing mica spangles. The mostbeau- 
musivum, will be found at the bottom of tiful comes from Spain, but Dr. M'Culloch 
the vessel ; but if it have been too strong, found specimens at Glen Femat in Scot- 
the aurum muavum fuses to a black mats land, which, when polished, were equal 
<^a striated texture, lliis process is thus in beauty to my of the foreign. The most 
explained : As the heat increases, the tin, usual colour of the base of avanturine is 
by stronger affinity, *seizes and combines brown, or reddish-brown, enclosing gold- 
with the muriatic acid of the muriate of en coloured spangles.* 
ammonia ; while the alkali of that salt, * Axe-stomb. A subspecies of jad^ 
combining with a portion of the sulphur, from which it differs in not being of so 
flies off in the form of a sulphuret. The light a green, and in having a somewhat 
combination of tin and muriatic acid sub- slaty texture. The natives of New Zea- 
limes ; and is foimd adhering to the sides land work it into hatchets. It is found 
ofthe matrass. The mercury which served in Corsica, SwiGeerland, Saxony, and on 
to divide the tin, combines with part of the the banks of the river Amazons, whence 
sulphur, and forms cinnabar, which also it has been called Amazonian stone. Its 
sublimes ; and the remaining sulphur, constituents are silica 50.5, magnesia 31, 
with the remaining tin forms the aurum alumina 10, oxide of iron 5,5, water 2.75, 
murivum, which occupies the lower part oxide of chromium 0.05.* 
ofthe vessel. It must be admitted, how- * Axinitb, or THumisTOirK. . This 
ever, that this explanation does not in- mineral is sometimes massive, but most 
dicate the reasons why such an indirect usually crystallized. The crystals resem- 
and complicated process should be re- ble an axe in the form and shaipness of 
quired to form a simple combiiuttion of their edges; being flat rhomboidal pa- 
tin and sulphur. rallelopipeds, with two of the opposite 
It does not appear that the proportions edges wanting, and a small face instead of 
of the materials require to be strictly at- each. They are translucent, and of a vio- 
tended to. The process of the Marcmis let colour, whence called violet schorl, 
de Bullion, as described by Chaptal in nis They become electric by heat. The usiud 
Elements gff Cb^emiBtry, consists in amal- colour is clove-brown. I^iislie splendent* 



AZD AZ^U 

flardybut yields to the file, and euaJy cfaaneeable blue colour ultramaxine is pre* 

broken. Sp. gr. 3.25. ^ It froths like zeo- pared. The finest specimens arebroug^ht 

lite before the blow-pipe, melting into a from China, Persia, and Great Buchariar 

black enamel, or a dstrk green glass. Ac- They are made red-hot in the fire, and 

cording to Vauquelin's analysis, it con- thrown into water to render them easily 

tains 44 silica, 18 alumina, 19 lime, 14 ox- pulverizable. They are then reduced to 

.ide of iron, and 4 oxide of manganese, it a fine powder, and intimately combined 

IS found in beds at Thum in Saxony; in with a varnish, formed of rosin, wax, and 

Killas at Botallack near the LandVend, boiled linseed oil. I'his pasty mixture is 

Cornwall; and at Trewellard in that neigh- put into a linen cloth, and repeatedly 

bourhood.*^ kneaded with hot water : the first water, 

AzoTS. See Gas (Nitboobh). which is usually dirty, is thrown away ; 

* Azure-stone, or Lapis Lazuli. This the second gives a blue of the first quality ; 

massive mineral is of a fine azure blue co- and the third yields one of less value. The 

lour. Lustre glistening. Fine grained process- is founded on the property which 

uneven fracture. Scratches glass, but the colouring matter of azure-stone has of 

scarcely strikes fire with steel. Opaque, adhering less firmly to the resinous cement, 

or translucent on the very edges, kasily tiian the foreign matter with which it is 

broken. Sp. grav. 3.85. In a very strong associated. When azure-stone has its cty 

heat it intumesces, and melts into a yeU lour altered by a moderate heat, it is reck^ 

lowish-black mass. Ailer calcination it onedbad. Messrs. Clement and Desormes 

forms a jelly with acids. It consists of 46 consider the extraction of ultramarine aa 

silica, 28 lime, 14.5 alumina, 3 oxide of a species of saponification.* 
iron, 6.5 sulphate of lime, and 2. water, * Azvbits, the Lazuuts of Werner and 

according to Klaproth. But by a later Haiiy. This mineral is often found in 

and most interesting research of MM. Cle- oblique quadrangular crystals of a fine 

ment and Desormes, lapis lazuli appears blue colour. It is translucent only on theg 

to be composed of 34 silica, 33 alumina, 3 edges, brittle, and nearly as hard as quartz, 

sulphur, and 22 soda. (Ann. de Chimie, When mas^ve, it is either in ^^rauis, or 

torn. 57,^ In this analysis, however, a bits like a hazel nut. It occurs imbedded 

loss of eight per cent was experienced, in mica idate. Its lustre is vitreous. Its 

These distinguished chemists consider the constituents are 66 alumina, 18 magnesia 

above ingredients essentia], and the 2.4 of 10 silica, 2.5 oxide of iron, 2 lime. It oo* 

lime and 1.5 of iron, which they have oc- curs in Vorau in Stiria in a gangue of 

casionally met with, as accidental. Jt is auartz; but the finest specimens come 

from azure-stone that the beautiful and un- . from the bishopric of Salzburg.'* 



B 



B 



ALANCE. The beginning and end of the fulcrum, ftlltbevibrfttions of the loaded 

^ crerj exact chemical process consists beam will be made in times nearly equals 

in weighing. With imperfect instruments unless the weights be very small, when 

this operation will be tedious and inaccu- they will be slower. The vibrations of 

rate; but with a good balance, the result balances are quicker, and the horizontal 

wiU be satisfactory; and much time, which tendency stconger, the higher the fulcrum. 

18 so precious in experimental researches, 6. If the arms of a balance be unequal* 

will be saved. ^ the wei^ts in equipoise will be unequal in 

^ The balance is a lever, the axis of mo* the same proportion. Ct is a severe check 

tion of which *is formed with an edge like upon a workman to keep the arms equal, 

that of a knife; and the two dishes at its ex- while he is making the other adjustments 

tremities are hung upon edges of the same in a strong and inflexible beam. 

kind. These edges are firat made sharp, 7. The equality of the arms of a balance 

and then rounded with a fine hone, or a is of use, in scientific pursuits, chiefly in 

inececrf'buffleather. The excellence of the making weights by bisection. A balance 

instrument depends, in a^ great measure, with unequal arms will weigh as accurately 

on the regular form of this rounded part, as another of the same workmanship w\uk 

When the lever is considered as a mere equal arms, provided the standard weight 

line, the twoiouter edges are called points itself be first counterpoised, €ben taken out 

of suspension, and the inner the fulcrum, of the scale, and the thing to be weighed 

The points of suspension are supposed to be put into the scale, and adjusted against 

be at equal distances firom the fulcrum, and the counterpoise; or when proportional 

to be pressed with equal weights when quantities only are considered, as in che- 

loaded. mical and in other philosophical experi- 

1. If the fulcrum be placed in the centre ments, the bodies and products under exa« 

at^ gnivity of the beam, and the three ed- mination may be weighed against the 

%ea lie all in the same right line, the bal- weights, tsking care always to put the 

ance will have no tendency to one position weights into the same scale. For then» 

iDore than another, but will rest in any po- though the bodies may not be really equal 

aition it may be placed in, whether the to th^ weights, yet their proportions among 

scales be on or off, empty or loaded. each other may be the same as if they had 

3. If the centre of gravity of the beam, been accurately so. 
when level, be immediately above the ful- 8. But though the equality of the arms 

cram, it ^1 overset by the smallest action; may be well (fispensed with, yet it is indis- 

tbat is, the end which is lowest will descend: pensably necessary, that their relative 

and it wiU do this with more swiftness, lengths, whatever they may be, should con* 

the higher the centre of j^vity, and the tinue invariable. For this purpose, it is ne- 

leas the points of suspension are loaded. cessary, either that the three edges be all 

3. But if the centre of gravity of the truly parallel, or that the points of suspen- 
beam be immediately below the fulcrum, aion and support should be always in the 
the beam will not rest in any position but same part of the edge. This last requisite 
when level: and, if disturbed from this po- is the most easily obtained. 

sition, and then left at liberty, it will vi* r The balances made in London are usnaU 

brate, and at last come to rest on the level, ly constructed in such a manner, that the 

Its vibrations will be quicker, and its ho- bearing parts form notches in the other 

rizontal tendency stronger, the lower the parts of the edges; so that the scales being 

centre of gravity, and the less the weights set to vibrate, all the parts naturally fall 

upon the points of suspension. into the same biearing. The balances made 

4. If Uie fulcrum be below the line join- in the country have the fulcrum edge 
ing the points of suspension, and these be straight, and confined to one constant bear- 
loaded, the beam will overset, unless pre* ing by two side plates. But the points of 
vented by the weight of the beam tending suspension are referred to notches in the 
to produce a horizontal position, as in $ 3. edges, like the London balances. The baU 
In this last case, small weights will equili- ances here mentioned, which come from 
brate, as in $3.; a certain exact weight will the country, are enclosed in a small iron 
rest in any posiUon of the beam, as in $ 1.; japanned box; and are to be met with at 
and all gpreater weights will cause the beam the Birmingham and Sheffield warehouses, 
to overset, as in $ 3. Many scales are often though less frequently than some years ago; 
made this way, umI will overset with any because a pocket contrivance for weighing 
considerable load. guineas and half-guineas has ^t posses- 

5. If the fulcrum be above the line join- sion of the market. They are, m general, 
ing the points of suspension, the beam will well made and adjusted, t«m with the 
come to the horizontal position, unless pre- twentieth of a grain when empty, and will 
vented by its own weight, as in $ 2. If the sensibly show the tenth of a grain, with an 
eentre of ffravity of the beam be nearly in ounce m each scale. Their price is from 

22 
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i¥C thiUingi to half a guinea; but those instrament» he drawn along any part of th« 

which are under seven shillings have not case or support of a balance, it will pro* 

their edges hardened, and consequently are duce a jarring, which will diminish the 

not durable. This may be ascertained by friction on the moving parts so much, that 

tiie purchaser, by passing the point of a the turn will be evident with one-third or 

penknife across the small piece which goes one^burth of the addition that would else 

through one of Uie end boxes: if it makes have been required. In this way, a beam 

any mark or impression, the part is soft. which would barely turn by the addition 

9. If a beam be adjusted so as to have no of one-tenth of a grain, will turn with one- 
tendency to any one position, as in $ 1. and thirtieth or fortieUi of a ^ain. 

the scales be equally loaded; then, if a small 13. A balance, the horizontal tendencjF 

weight be added in one of the scales, that of which depends only on its own wei^htr 

balance will turn, and the points of suspen- as in J 3. will turn with the same addiUon^ 

sion will move with an accelerated motion, whatever may be the load; except so far aa 

similar to that of falling bodies, but as a greater load will produce a greater frio- 

much slower, in proportion, very nearly, as tion. 

the added weight is less than the whole 14. But a balance, the horizontal tendeni 

weight borne by the fulcrum. cy of which depends only on the elevation 

10. The stronger the tendency to a hori- of the fulcrum, as in $ 5. will be less sen- 
Tontal position in any balance, or the sible the greater the load; and the addition 
quicker its vibrations, §§ 3. 5. the grater requisite to produce an equal turn -will be 
additional weight will be required to cause in proportion to the load itself. 

it to turn, or incline to any given angle. No 15. In order to regulate the horizontal 

balance, therefore, can turn so quick as the tendency in some beams, the fulcrum is 

motion deduced in $ 9. Such a balance as placed below the points of suspension, as 

is there described, if it were to turn with in $ 4. and a sliding weight is put upon the 

the ten-thousandth part of the weight, would cock or index, by means of which the centm 

move at (]uickest ten thousand times slower of gravity may be raised or depressed. Thia 

than falling bodies; that is, the dish contain- ia a useful contrivance* 

ing the weight, instead of falling through 16. Weights are made by a subdivision 

sixteen feet in a second of time, would fall of a standard weight. If the weight be con^ 

through only two hundred parts of an inch, tinually halved, it will produce the common 

and it would require four seconds to move pile, which is the smallest number for 

through one-third part of an inch; conse- weighing between its extremes, without 

quently all accurate weighing must be slow, placing any weight in the scale with the 

If the mdexes of two balances be of equal body under examination. Granulated lead 

lengths, that index which is connected with is a very convenient substance to be used 

the shorter balance will move proportional- in this operation of halving, which, howu 

ly quicker than the other. Long beams are ever, is very tedious. The readiest way to 

the most in request, because they are subdivide small weights, consists in weigh- 

thought to have less friction; this is doubt- ing a certain quantity of small wire, and 

ful; but the quicker angular motion, greater afterward cutting it into such parts, by 

strength, and less weight ofa short balance, measure, as are desired; or the wire may 

are certainly advantages. be wrapped close round two pins, and then 

11. Very delicate balances are not only cut asunder with a knife. By this means it 
useful in nice experiments, but are likewise will be divided into a g^at number of 
much more expeditious than others in com- equal lengths, or small rings. The wire 
mon weighing. If a pair of scales with a ought to be so thin, as that one of these 
certain load be barely sensible to one4enth rings may barely produce a sensible effect 
of a grain, it will require a considerable on the beam. If any quantity (as, for ex- 
time to ascertain the weiglit to that degree ample, a grain) of these rings be weighed, 
of accuracy, because the turn must be ob- and the number then reckoned, the grain 
served several times over, and is very small, may be subdivided in any proportion, by di- 
But if no greater accuracy were reqi i ired, viding that number, and making the weights 
and scales were used, which would turn equal to as many of the rings as the quo- 
with the hundredth of a grain, a tenth of tient of the division denotes. Then, if 75a 
a grain, more or less, would make so great of the rings amounted to a grain, aiul it 
a difference in the turn, that it would be were required to divide the g^ain decimally, 
seen immediately. downwards, 9-lOtha would be equal to 675 

12. If a balance be found to turn with a rings, 8-lOths would be equal to 600 rings, 
certain addition, and is not moved by any 7-lOths to 525 rings, &c. Small weights may 
smaller weight, a greater sensibility may be be made of thin leaf brass. Jewellera' foil 
given to that balance, by producing a tre- is a good material for weights below l-lOth 
mulous motion in iu parts. Thus, if the of a grain, as low as to l-lOOth of a grain; 
edge of a blunt 0aw» a file, or other aisiilar and all lower quantities may be either esti- 



BAL BAL 

ihated by the position of the index» or g^iit fteeurftey, which turned (trebnch^) 

thown by actually counting the ring^s of with ^ of a ^rain. The substances h^ 

wire, the Talue of which has been deter- weighed were between 300 and 300 grains, 

"l"^; usi V. 1 • * V 11 Hisbalance therefore weighedtothe-y^f^ 

17. In philosophical experiments, it will ^ ^^ ^y^^ ^^toUi and would ascertain such 

be found very convenient to admit no more heights truly to four places of figures, 

than one dimension of weight. The grain 18 ,° . „.., ^u*^ i rr « *• t 

of that magnitude as to deserve the pre- , l" ^''tnr''"^°nfnn u J^T/r'' ''''^• 

ference. With regard to the number of ^""V' ]^\^^' ^^T^VnTt^Ll' ^""^ 

weights the chemists ought to be provided ^^^ balances of Mr. Bolton; and it is said 

witC^ writers have differed according to tlmtone would weigh a pound, and turn 

their habito and views. Mathematidami with ^ of a grain This, if the pound be 

have computed the least possible number, avoirdupois, is fjsivff °' ^® weight? and 

with which all weights within certiun lim- shews that the balance could be well depend- 

its might be ascertained; but their deter- ed on to four places of figures, and probably 

mination is of little use. Because, with so to five. The other weighed half an ounce* 

mnall a number, it must often happen, that and turned with ^^ of * grain. This is 

the scales will be heavily loaded with i of the weight 

weighU on each side, put in with a view i„ ^4,^ g^me volume, p. 511. a balance of 

only to determine the difference between ^^^ Read's is mentioned, which readily 

them. It is not the least possible number of turned with less than one pennyweight, 

weights which it is necessary an operator ^jj^^ i^j^^^^ with SS pounds, before the 

should buy to effect his purpose, that we UoysA Society; but very distinctly turned 

ought to inquite after, but the most con- with four grains, when tried more patiently, 

▼enient nimiber for ascertaining his m- rpj^j^ .^ ^^^^ 1^ p^ of the weight; 

quines with accuracy and expediUon. The ^^ therefore this baUnce may be depend- 

«Tor of adjustment IS the least possible, ^ ^„ ^ ^^^ j^^^^ ^^ ^ / ^ 

when only one weight is m the scale; that ^j ^^g ^ b^,^^^^ ^f ^^ ^^^^^ 

IS, a single weight of five grains is twice h^^st's wei|hs one pennyweight, and is seri- 

as bkely to be true, as two weights, one of ^.^ ^ ^^^ wiihljL of a gram. This 

three, and the other of two grains, put into , ^ r i_^ . v 

the dish to supplv the place of the single is ^j^^ part of the weight, 

five; because eacn of these last has its own I have a pair of scales of the common 

probability of error in adjustment.^ But construction, $ 8. made expressly for me by 

since it is as inconsistent with convenience a skilful workman in London. With 1200 

to provide a single weight, as it would be grains in each scale, it turns with ^^ of a 

to have a single character for every num- j^„ ^his is ,.laA of the whole,- and 

bcr; and as we have nine characters, which ^^refore about this weight may be known 

we use m rotation, to «JP««« ^S^J^^^^f » to five places of figures. The proportional 

according to their position. It will be found ^^^^^^ j^ j^^^ i„ greater weights. The 

very serviceable to make the set of weights ^eara wUl weigh near a pound troy; and 

coirespond with our n«™«"<»l . »yf//™- when the scales are empty, it is affected by 

This directs us to the set of weights as 1 ^r . «^;« on *hi whnl<> it mav he 

follows: 1000 grains, 900 g. 800 gf/OO g. T^f • ^i"; ^", JL^Jl'^^^^^ 

600 g. 500 g. loo g. 300 g^ 200 g 100 |. usefully apphedto ^etei^ne sdl weigM^^^^ 

90 gf 80 g. 70 g. 60 g. So g. ^o'g. 30 g. tween 100 grains and 4000 grains to four 

20g. lOg. 9g 8g. rg^ ^^•,^ff/f• P^^^^alt&onging to Mr. Alchorne of 

)n, IS I 
Philoso] 

l|^g. tIt^ Tihr'g^ With these the end. If these were avoirdupois pounds, the 
philosopher will always have tlie same weight is known to ^^^^ part, or to four 
number of weights in his scales, as there places of figures, or barely five, 
are figures in the number expressing the A balance, (made by Ramsden, and turn- 
weights m gndns. ing on points instead of edges) in the pos- 

Thus 742.5 grains will be weighed by gession of Dr. George Fordyce, is mentioned 

tiie weights 700, 40, 2, and 5.10ths. in the seventy-fifth volume of the Philoso- 

I shall conclude this chapter with an ac phical Transactions. With a load of /our 

count of some balances I have seen or or five ounces, a difference of one division 

beard of, and annex a table of the corres- m the index was made by ^-^ ot a gram, 

pondence of weights of different countries. This is xsxuin^ P**^ ^^ ^® weight, and 

Muschenbroek, in liis Cours de Physique, consequently this beam will asqei-Uin such 

(French translation, Paris, 1769), torn. ii. weights to five places of figures, beside aa 

p. 247. says, he used an Ocular balance of estimate figure. 
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I hsre teeii a ttrong Mance in the pot- 
•esiion of my friend Mr. Magellan, of the 
kind mentioned in $ 15. which would bear 
fleveral pounds, and showed -^ of a gndn, 
with one pound an end. This is jj^^j^ of 
the weighty and answers to five figures. But 
I think it would have done more by a more 
patient trial than I had time to make. 

The Royal Society's balance, which was 
lately made by Uamsden, turns on steel 
edges, upon planes of polished crystal. I 
was assured, that it ascertained a weight to 
the seven-millionth part. I was not present 
at this trial, which must have recruired great 
care and patience, as the point of suspension 
could not have moved over much more than 
the -j^ of an inch in the first half minute; 
but, from some trials which I saw, I think it 
probable that it may be used in general 
practice to determine weights to five places 
and better. 

From this account of balances, the stu- 
dent may form a proper estimate of the 
value of those tables of specific gravities, 
which are carried to five, six, and even 
aeven places of figures, and likewise of the 
theoretical deductions in chemistrv, that 
depend on a supposed accuracy in weighing, 
which practice does not authorise. In gene- 
ral, where weio^hts are given to five places 
of figures, the last figure is an estimate, or 
fuess figure; and where they are carried 



lanher, if may be taken for gnmta^ that 
the author deceives either intentionally, or 
from want of skill in reducing his wei|^ita 
to fractional expressions, ot otherwise. 

The most exact standard weights were 
procured, by means of the ambassadors of 
France, resident in various places; and these 
were compared by Mons. Tillet with the 
standard mark in the pile preserved in the 
Gourde Monnoies de Paris. His experiments 
were made with an exact balance made to 
weigh one marc, and sensible to one quarter 
of a grain. Now, as the marc contains 
18433 quarter grains, it follows that this 
balance was a good one, and would exhibit 
proportions to four places, and a guess 
figure. The retnlts are contained in the fol- 
lowmg table, extracted from Mons. Tillefs 
excellent paper in the Memoirs of the 
Royal Academy of Sciences for the year 
1767' I have added the two last columns, 
^diich show the number of French and 
English grains contained in the compound 
quantities against which they stand. The 
Knglish grains are computed to one-tentii 
of a grain, although the accuracy of weirh- 
ing came no nearer than about two-tenma. 

The weights of the kilogramme, gramme, 
decigramme, and centigramme, which are 
now rrequentiy occurring in the French che- 
mical writers, are added at the bottom of this 
table, according to their respective values. 



Tabk cf ihe Weights cf different Countries. 



Place and DenofmnaHon. of WeighiM, 
Berlin, The marc of 16 loths, .... 

Meme. Goldsmiths' weight of 8 ounces, 

Berne, Pound of 16 ounces, for merchan- 

disc, . . . ... 

The common pound varies very consi. 
derably in other towns of the'canton. 
Beme, Apothecaries' weight of 8 ounces, 
Bonn, « • ■ • • • 

Brutteli. The marc, or original troyes wt 
Cologn, The marc of 16 loths, 
Cmutanthwple, The cheki, or 100 drachms, 
Copenhagen, Goldsmiths' weight, com-^ 

monly supposed equal to the marc > 

of Ck>logn, J 

Copenhagen. Merchants' weight of 16 loths, 
Dantzic weight, commonly supposed *> 

equal to the marc of Cologn, C 

Florence. The pound (anciently used by i 

the Romans), c 

Genoa. The peso sottile, ... 
Genoa* The peso grosso, ... 
Bamburgh weight, commonly supposed J 

^qual to the Cologn marc, C 

Bamburgh. Another weight, . . 

JUege, The Brussels marc used; but the 7 

weight proved, i 

XdOon, The marc, or half pound, - - 



marc 
1 
3 



X 
1 



1 — 



1 

1 
X 



OS. #rsf. graino, F.graim. E^graine, 
" " " S6ld.3 

S8U.3 



8067.7 

3654. 

3608.6 

3797.6 

3613.3 

4936.6 

3641.3 

3857.9 
3606. 

5344. 

4897Jr 
4906.7 

3609.4 

374a3 

3800.1 

3543.4 



7 


5 


16 
4 


4408 
4648 


1 


i 


6 


9834 


7 
7 

7 
3 


5i 
5 

5 

3 


36 

31 
11 

38 


1 

' 4454 
4398} 
4639 . 
4403 
6004 


7 


Si 


lOJ 


4438J 


— 


1 


m 


4r03i 


7 


5 


3J 


^95i 


3 


i 


30 


6393 


3 
3 


9h 
3 


30 
5 


5970 
5981 


7 


5 


Ti 


4399J 


7 


7 


33 


4559 


7 


— 


34 


4633 


3i 


34 


4318 



1 — — 



BAIi 



BAC 



fftorc. OX. groM^graina. 



1 
X 



1 
2 
1 
1 



1 
1 
1 



1 
1 



4 
6 
3 
7 
2 
7 
7 

7 
2 
6 



1^* 
6i 



4 

Si 

5 

5 

7i 

5 

3i 



2 
3 
5 
7 



5 
7 
1 



1 
1 



i 
7 
5 



2 

44 

6J 



1 
1 



• Pfau and DenommtOim of WeigM9. 
JjmdmL The pound troy, • - - 1 

XmuCmi. The pound aToirdupois, • • 1 

Jjueca. The pound* . - . . 1 

Madrid, The marc royal of Castile, • 
JUaUa, The pound, .... 
Manheim. (The Cologn mare), 
Milan, The marc, .... 
Milan. The libra grossa, ... 
Munich, (The Colo^ marc), 
JSTaplea, The pound of 12 ounces, - - 
Batisbon, The weight for gold: of 128crown8 
Satiabon, The weight for ducats: of 64^ 
ducats, 5 

Eatiabon, The marc of 8 ounces, - • 
£atisbon. The pound of 16 ounces, - - 
B^me, The pound of 12 ounces, 
Stockholm, The pound of 2 marcs, • - 
Stuttgard, (The Cologn marc),* 
Turin, The marc of 8 ounces. 

At Turin they hare also a pound of 12 
of the above ounces. But, in their 
apothecaries' pound of 12 ounces, 
the ounce is one-sixth lighter. 
Wartarm. The pound, .... 
Venice, The libra grossa of 12 ounces, - 
Venice, The peso sottile of 12 oimces, • 
In the pounds dependent on Venice, the 
pound differs considerably in each. 
Vienna, The marc of commerce, 
Vienna. The marc of money, 
England. The grain, 
France, The grain. 

The kilogramme, - - - 4 — 5 35 

The gramme. 
The decigramme* 
The centigramme. 

See Tables of Weights and Measures in the Appendix. 



1 

6 
23 

8i 
21 
10 
3di 

11 

27i 
24 

32 

24 

6 
14 

8 

llj 
22i 



12 

25J 

24 



16 
26 



F, grain: 
7021 
8538 
6359i 
4328 
5961 
4402 
4425 
I4364i 
44034 
6039 
8088 

4208 

4632 
10698 
6386 
8000 
44031 
4630^ 



E,gToin§, 
5760.* 
7004.5 
5217. 
3550.7 
4890.4 
3611.5 

3660.3 
11784. 
3612.3 
4954.3 
6635.3 

3452.3 

3800.1 

8776.5 

5239. 

6563.1 

3612.6 

3799. 



7644 


6271. 


89894 


7374.5 


5676 


4656.5 


5272 


4325. 


5282 


4333.3 


1.21895 


1. 


1. 


0.82039 


18827.15 


15445.5 


18.827 


15.445 


1.8827 


1.5445 


.18827 


.15445 



* The commissioners, appointed by the 
British government for considering the sub- 
ject of weights and measures, gave in their 
first report oq the 24th June 1819. The fol- 
lowing is the substance of it : 

** 1. With respect to the actual magnitude 
of the standards of length, the commis- 
sioners are of opinion, that there is no suffi- 
cient reason for altering those generally 
employed, as there is no practictd advan- 
tage in having a quantity commensurable to 
any original quantity existing, or which may 
be imagined to exist, in nature, except as 
affording some little encouragement to its 
common adoption by neighbouring nations. 

'*2. The subdivisions of weights and 
flneasures at present employed in this coun- 
try, appear to be far more convenient for 
practical purposes than the decimal scale. 
The power of expressing a third, a fourth, 
and a sixth of a foot in inches, without a 
fraction, is a peculiar advantage in the duo- 
decimal scale; and for the operation of 
weighing and of measuring capacities, the 



continual division by two, renders it practi- 
cable to make up any g^ven quantity with 
the smallest possible number of weights and 
measures, and is far preferable in this res- 
pect to any decimal scale. The commis- 
sioners therefore recommend, that all the 
multiples and subdivisions of the standard 
to be adopted, should retain the same re- 
lative proportions to each other as are at 
present in general use. 

'* 3. That the standard yard should be that 
employed by Gen. Roy in the measurement 
of a base on Hounslow Heath, as a founda- 
tion of the great trigonometrical survey. 

**4, That in case Uiis standard should be 
lost or impaired, it shall be declared, that 
the length of a pendulum, vibrating seconds 
of mean solar time in London, on the level 
of the sea, and in a vacuum, is 39.1372 in- 
ches of the standard scale, and that the 
length of the French metre, as the 10 mil- 
lionth part of the quadrantal arc c^ the 
meridian, has been mnd equal to 39.3694 
inches. 
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*' 5. That 10 ounces troy, or 4800 |^n8, the propriety of abolishing entitely the use 

fthould be declared equal to the weight of of the wine gallon.** 

19 cubic inches of distilled water, at the The following eleg^tly simple relations 
temperature of 50^, and that one pound of weight and measure were suggested by 
avoirdupois must contain 7000 of these Dr. WoUaston, in his examination before 
grains. the committee; and it is to be hoped they 

** 6. That the standard ale and com gal- will be adopted in the national system: 

Ion should contain exactly ten pounds avoir- *' There is one standard of capacity that 

dupois of distilled water at 62® Fabr. being would be^arn'cu/ar^advantageous, because 

nearly equal to 277.2 cubic inches, and it would bear simple proportions to the mea- 

agreeing with the standard pint in the Ex- sures now in use, so that one of the great 

chequer, which is found to contain exactly inconveniences arising from change of the 

20 ounces of water. The customary ale gal- standard would be obviated, by the facility 
Ion contains 282 cubic inches, and the Win- of making many necessary computations 
Chester com gallon 269, or according to without reference to tables. 

other statutes 272i cubic inches; so that no *' If the gallon measure be defined to be 

inconvenience can possibly be felt from the that which contains 10 lbs. of water at 56j« 

introduction ofa new gallon of 277-2 inches. F.; then, since the cubic foot of water 

The commissioners have not decided upon weighs 1000 oz. at SGi^, 

i pint = 10 oz. s= f^ cubic foot =s 17.28 inches. 
Pint = 20 oz. 3= 34.56 inches, 
llushel =s 80 lb. =s 2211.84 
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And the simple proportions above alluded to will be found as follows: 



Cubic Inches. 

The gallon of 10 lb. = 276.48 X if = 282.01 

Also, = 276.48 X tI = 230.40 

The pint of li lb. =a 34.56 X 3 = 103.68 

Bushel of 80 lb. = 2211.84 X 4f = 2150.40 

A cylinder of 18} in. diam. X 8 =« 2208.93 

Ditto 18} X 8.0105 



282 beer gallon. 
231 wine gallon. 
103.4 Stirlg. jug. 

2150,42 Winch, bush. 
Approximate bush. 
221.184 new hxuAu 



*' The following mode of defining the standards of length, weight, and capacity, is 
submitted to the committee on weights and measures, as the most distinct answer to 
their inquiries: 

One vard of 36 inches ? " ?^c^» that a pendulum of 39.13 inches, vibrates seconds 
^ * * ^ \si London. 

Avoir. ^^°* 16 oz^ ^^ \ " •"®'*» *^** ®"^ ^^'**® ^*^ ^^ ^^^^ ** ^^i**' weighs 1000 oz. 

'^^^' {^TeO^widnSf I " ■"®^' ^^** ^^^^ ^^™ = ^ P^^"^ (avoirdupois). 

nn« o-ii^., «tf « «:«♦- 7 "»^ ** *"ch *s to contain 10 pounds of distilled water at the 
One gallon, of 8 pmts, j ^ temperature of 56*0 p^^ ^^ ^^eat convenience.- 

Captain Kater has lately made a small Balloon. See Aerostatics. 

correction on his first determination of the ^ Balsams, are vegetable juices, either 

length of the pendulum vibrating seconds liquid, or which spontaneously become 

in the latitude of London. Instead of concrete, consisting of a substance of a re- 

39.13860 inches, as g^ven in the Ph. Trans, sinous nature, combined with benzoic add, 

for 1818, he has made it 39.13929 inches or which are capable of affording benzoic 

of Sir Geo. Shuckburgh's standard scale, acid, by being heated alone, or with water. 

Mr. Watts, in the 5th number of theEdin- They are insoluble in water, but readily- 

burgh Philosophical Journal, makes it = dissolve in alcohol and ether. The liquid 

39.138666 of the above scale, or = balsams are copaiva, opobalsam, Peru, sty- 

39.1372405 of General Roy's scale, at Cap- rax,tolu; the concrete are benzoin, dragon's 

tain Eater's temperature of 62^ Fahr. and blood, and storax; which see.* 

0.9941 of a metre.* Balsam of Sulphub. A solution of 

* Baikalitb. See Tbxm olitb, as- sulphur in oil. 

BB8T1FORM.* * Baldwin's PHOSPHORUS. Iguitcd ni- 

Balas, or Balais Rubt. See Spz- trate of lime.* 

VBLLB. * Barium. The metallic basis of the 

. Balloon. Receivers of a spherical form earth barytes has been called barium by its 

are c&Ued balloons. discoverer, Sir H. DaVy. Take pure barytes. 
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make it into a pMte with water, and put this to a BoluUon of the muriate or nitrate. And 

OD a plate of platinum. Make a cavity in the harytes, slightly coloured with charcoal, 

midcUeof the barytes, into which a globule maybe obtfiined by strongly igniting the 

of mercury is to be placed. Touch the glob- carbonate and charcoal mixed together in 

ule with the negative wire and the platinum fine powder. Barytes obtained from the ig« 

with the positive wire, of a voltaic battery of nited nitrate is of a whitish«grey colouri 

about 100 pairs of plates in good action. In a more caustic than strontites, or perhaps 

short time an amalgam will be formed, con- even lime. It renders the S3rrup of violets 

sisting of mercury and barium. This amal- green, and the infusion of turmeric red. Itt 

gam must be introduced into a little bent specific gravity by Fourcroy is 4. IfVhen 

tube, made of glass free from lead, sealed at water in small quantity is poured on the dry 

one end, which being filled with the vapour earth, it slakes like quicklime, but perhaps 

«f naphtha, is then to be hermetically sealed with evolution of more heat When swal- 

at the other end. Heat must be applied to lowed it acts as a violent poison. It is des* 

the recurved end of the tube, where the titute of smell. 

amalgam lies. The mercury will distil over. When pure barytes is exposed, in a porce- 
While the barium will remain. lain tube, at a heat verging on ignition, to a 
This metal is of a dark grey colour, with stream of dry oxygen gas, it absorbs the gas 
a lustre inferior to that of cast-iron. It |s fu- rapidly, and passes to the state of deutoxide 
sible at a red heat. Its density is superior of barium. But when it is calcined in con- 
to that of sulphuric acids for though sur- tact with atmospheric air, we obtain at 
rounded with globules of gas, it sinks im- first this deutoxide and carbonate of bary- 
mediately in that liquid. When exposed to tes; the former of which passes very slowly 
air, it instantly becomes covered with a into the latter, by absorption of carbonic 
crust of barytes; and when gently heated in acid from the atmosphere. 
air, bums with a deep red light. It efferves- The deutoxide of barium is of a greenish- 
ces violently in water, converting this li- grey colour; it is caustic, renders the syrup 

auid into a solution of barytes. Sir H. Davy of violets green, and is not decomposable by 
links it probable that barium may be pro- heat or light. The voltaic pile reduces it. 
cured by chemical as well as electrical de- Exposed at a moderate heat to carbonic 
composition. When chloride of barium, or acid, it absorbs it, emitting oxygen, and be- 
even Uie dry earth, ignited to whiteness, is coming carbonate of barytes. The deutoxide 
exposed to the vapour of potassium, a dark is probably decomposed by sulphuretted hy- 
grey substance is found diffused through drogen at ordinary temperatures. Aided by 
Uie barytes or the chloride, not volatile, heat, almost all combustible bodies, as well 
which efiervesces copiously in water, and as many metals, decompose itThe action of 
possesses a metallic appearance, which dis- hydrogen is accompanied with remarkable 
appears in the air. The potassium, by being phenomena. At about 392° F. the absorption 
thus transmitted, is converted into potash, of this gas commences; but at .a heat ap- 
From indirect experiments. Sir U. Davy was preaching to redness it is exceedingly ra- 
incUned to consider barytes as composed of pid, attended with luminous jets proceed* 
89.7 barium -4- 10.3 oxy^n = 100. This ing from the surface of the deutoxide. Al- 
would make the prime equivalent of barium tliough much water be formed, none of it 
8.7, and that of barytes 9.7, compared to appears on the sides of the vessel. It is all 
that qf oxygen 1 .0; a determination probably retained in combination with the protoxide, 
very exact. Dr. Clark of Cambridge, by ex- which in consequence becomes a hydrate, 
posing dry nitrate of barytes on charcoal, to and thus acquires the property of fusing 
the intense heat of the condensed hydroxy- easily. By heating a certain quantity of ba- 
genflame,observed metallic globules in the rytes wiUi an excess of oxygen in a small 
midst of the boiling fluid, and the charcoal curved tube standing over mercury, M. 
was found to be studded over with innumer- Thenard ascertained, that in the deutoxide 
able globules of a pure metal of the most the quantity of the oxygen is the double of 
brilliant lustre and whiteness. On letting that in the protoxide. Hence the former 
these globules fall from the charcoal into will consist of 8.7 barium -f 2 oxygen = 
water, hydrogen was evolved in a continued 10.7 for its prime equivalent. From the fa- 
stream. When the globules are plunged in cility with which the protoxide passes into 
naphtha, they retain their brilliancy but the deutoxide, we may conceive that the 
for a few days. former may frequently contain a proportion 
Barium combines with oxygen in two of the latter, to which cause may be as- 
proportions forming, 1st, barytes, and 2d, cribed in some degree the discrepancies 
the deutoxide of barium. among chemists, in estimating the equiva- 

Pure barytes is best obtained by igniting lent of barytes. 
in a covered crucible, the pure crysullized Water at 50° F. dissolves one-twentieth 

nitrate of barytes. It is procured in the state of its weight of barytes, and at 212° about 

of hydrate, by adding caustic potash or soda one-half of its weight; though M. Thenard 
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bauble, has Stated it at only one-tentb. As Phosphutet of barytes nay be ea^ly 

the solution cools, hexagonal prisms, termi- formed by exposing the constituents to« 

nated at each extremity with a four-sided gether to heat in a glass tube. Their reci- 

pyramid, form. These crystals are often procal action is so intense as to cause igni- 

attached to one another, so as to imitate the tion. Like phosphuret of lime, it decona- 

leaves of fern. Sometimes they are deposit- poses water, and causes the disengageoftent 

ed in cubes. They contain about 53 per cent of phosphuretted hydrogen gas, which 

of water, or 20 prime proportions. The su- spontaneously inflames with contact of air. 

pematant liquid is barytes water. It is co- When sulphur is made to act on the deu.« 

lourless, acrid, and caustic. It acts power- toxide of barytes, sulphuric acid is formed, 

fully on the vegetable purples and yellows, which unites to a portion of the earth into 

Exposed to the air, it attracts carbonic acid, a sulphate. 

and the dissolved barytes is converted into The salts of barjrtes are white, uid more 
carbonate, which falls down in insoluble or less transparent All the soluble sulphatea 
crusts. It appears from the experiments of cause in the soluble salts of barytes, a preci- 
M. Berthollet, that heat alone cannot de- pitate insoluble in nitric acid. They are all 
prive the crystallued hydrate of its wa- poisonous except the sulphate; and hence 
ter. After exposure to a red heat, when it the proper counter-poison is dilute sulpha- 
fuses like potash, a proportion of water re- ric acid for the carbonate, and sulphate of 
mains in combination. This quantity is a soda for the soluble salts of barytes. An ac- 
prime equivalent =r 1.125, to 9.7 of barytes. count has been given of the most useful of 
—The ignited hydrate is a solid of a whi- these salts under the respective acids. 
tish-grey colour, caustic, and very dense. What remains of anv consequence will be 
It fuses at a heat a little under a cherry found in the table of Salts. For some in- 
red; is fixed in the fire;.aMracts, but slowly, teresting facts on the decomposition of the 
carbonic acid from the atmosphere. It yields sulphate and carbonate, see Attractzor. 
carburetted hydrogen and carbonate of When the object is merely to procure be- 
barytes when heated along with charcoal, rytes or thesulphuret, form the powdered 
provided this be not in excess. carbonate or sulphate into a paste with 
Sulphur combines with barjrtes, when lamp black and coal tar, and subject to 
they are mixed together, and heated in a strong ignition in a covered crucible.* 
crucible. The same compound is more eco- Barbadoks Tar. See PetrolbiTii. 
nomically obtained by igniting a mixture of Barilla, or Bart LLOR.The term grven 
sulphate of barytes and charcoal in fine in commerce to the impure soda imported 
powder. This sulphuret is of a reddish- from Spain and the Levant. It is made by 
yellow colour, and ¥^en dry without smell, burning to ashes different plants that grow 
When this substance is put into hot water, on the sea-shore, chiefly of the genus aal* 
a powerful action is manifested. The water sola, and is brought to us in hard porous 
is decomposed, and two new products are masses, of a speckled brown xolour. 
formed; namely, hydrosulphuret, and by- Kelp, a still more impure alkali made in 
droguretted sulphuret of barytes. The first this country by burning various sea weeds, 
crystallizes as the liquid cools, the second is sometimes called Britith barilla. See 
remains dissolved. The hydrosulphuret is a Son a. 

compound of 9.r of barytes with 2.125 sul- Barolite. Carbonate of barytes. 

phuretted hydrogen. Its crystals should be * B arras. The resinous incrustation on 

quickly separated by filtration, and dried the wounds made in fir trees. It is also 

by pressure between the folds of porous pa- called galipot.* 

per. They are white scales, have a silky Barytes. See Barium. 

lustre, are soluble in water, and yield a so- * Basalt. Occurs in amorphous mas- 

lution having a greenish tinge. Its taste is ses, columnar, amygdaloidal, and vesicular, 

acrid, sulphureous, and when mixed with Its colours are greyish-black, ash-grey, and 

the hydroguretted sulphuret, eminently raven-black. Massive. Dull lustre. Granular 

corrosive. It rapidly attracts oxygen from structure. Fracture uneven or conchoidaL 

the atmosphere, and is converted into the Concretions, columnar, globular, or tabular, 

sulphate of barytes. The hydroguretted sul- It is opaque, yields to the knife, but not 

pburet is a compound of 9.70 barytes with easily frangible. Streak light ash-g^y. Sp. 

4.125 bisulpburetted hydrogen; but con- grav. 3. Melts into a black glass. It is fouiul 

taminated Vi^ith sulphite and hyposulphite in beds and veins in granite and mica slate^ 

in unknown proportions. The diy sulphuret the old red sandstone, limestone, and coal 

consists probably of 2 sulphur ^- 9.7 bary- formations. It is distributed over the whole 

tes. The readiest way of obtaining barytes world; but nowhere is met with in greater 

water is to boil the solution of the sulphuret variety than in Scotland. The German basalt 

with deutoxide of copper, which seizes the is supposed to be a watery deposite; and 

sulphur, while the hydrogen flies off, and that oi France to be of volcanic origin.* 

the bai7tes remains dissolved. The most remarkable is the columnar ba« 
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saltM, which fonir immense masses^eoin- said to be a good substitute for puzzolann 

posed of columns thirty, forty, or more feet in the composition of mortar, giving it the 

in height, and of enormous thickness. Nay, property of hardening under water. Wine 

those at Fairhead are two hundred and fif- bottles have likewise been manufactured 

ty feet high. These constitute some of the with it, but there appears to be some nicety 

most astonishing scenes in nature, for the requisite in the management to ensure suc- 

immensity and regularity of their parts, cess. Mr. Castelveil, who heated his furnace 

The coast of Antrim in Ireland, for the with wood, added soda to the basaltes to 

space of three miles in length, exhibits a render it more fusible; while Mr. Giral, who 

very magnificent variety of columnar cliffs; used pit coal, found it necessary to mix with 

and the Giant's Causeway consists of a his basaltes a very refractory sand. The best 

point of that coast formed of similar co- mode probably would be to choose basaltes 

lumns, and projecting into the sea, upon a of a close fine grain and uniform texture, 

desoent for several hundred feet. These co- and to employ it alone, taking care to regu- 

luiBDs are, for the most part, hexagonal, and late the heat properly; for if this be carried 

fit very accurately together; but most fre- too high, it will drop from the iron almost 

queiitly not adherent to each other, though like water. 

water cannot penetrate between them. And •Basaltic Hornblende. It usually 

the .Basaltic appearances on the Hebrides occurs in opaque six-sided single crystals. 

Islands on- the coast of Scotland, as de- which sometimes act on the magnetic 

scribed by Sir Joseph Banks, who visited needle. It is imbedded in basalt or wacke. 

them in 1772, are upon a scale veiy strik- Colour velvet black. Lustre vitreous. Scrat- 

ing for their vastness and variety. ches glass. Sp. gr. 3.25. Fuses with difficulty 

An extensive field of inquiry is here offer- into a black glass. It consists of 47 silica, 

cd to the geological philosopher, in his at- 26 alumina, 8 lime, 2 magnesia, 15 iron, and 

tempts to ascerUin the alterations to which 0.5 water. It is found in the basalt of Ar- 

the globe has been subjected. The inquiries thur's Seat, in that of Fifeshire, and in the 

of the chemist equally co-operate in these Isles of Mull, Canna, Eigg, and Sky. It is 

researches, and tend likewise to show to found also in the basaltic and floetz trap- 

what useful purposes this and other substan- rocks of England, Ireland, Saxony, Bohemia, 

ces may be applied. Bergmann found that Silesia, Bavaria, Hungary, Spain, Italy, and 

the component part^ of various specimens France.* 

of basaltes were, at amedium 52 parts silex, • Basanite. See Flinty Slate.* 

IS alumina, 8 carbonate of lime, and 25 * Base or Basis. A chemical term usu- 

iron. The differences seem, however, to be ally applied to alkalis, earths, and metallic 

considerable; for Faujas de St. Fond gives oxides, in their relations to the acids and 

these proportions: 46 silex, 30 alumina, 10 salts. It is sometimes also applied to the 

lime, 6 magnesia, and 8 iron. The amor- particular constituents of an acid or oxide, 

phous basaltes, known by the name of row- on the supposition that the substance com- 

ley rag, the ferrilite of Kirwan, of the speci- bined with the oxygen, &c. is the basis of 

fie gravity of 2-748, afforded Dr. Withering the compound to which it owes its particu- 

47.5 of silex, 32.5 of aluniina, and 20 of iron, lar qualities. This notion seems unpbiloso- 

at a very low degree of oxidation probably, phical, as these qualities depend as much 

Br. Kennedy, in his analysis of the basaltes on the state of combination as on the nature 

of Staffa, ^ves the following as its compo- of the constituent.* 

neat parts: silex 48, alumina 16, oxide of Bath. The heat communicated from 

iron 16, lime 9, soda 4, muriatic acid 1, wa- bodies in combustion must necessarily vary 

ter and volatile parts 5. Klaproth gives for according to circumstances; and this varia- 

tbe analysis of the prismatic basaltes of Ha- tion not only influences the results of opera* 

senberg: silex 44.5, alumina 16.75, oxide of tions, but in many instances endangers the 

iron 20, lime 9.5, magnesia 2.25, oxide of vessels, especially if they be made of glass. 

manganese 0.12, soda 2.60, water 2. On a Among the several methods of obviating 

sabsequent analysis, with a view to detect this inconvenience, one of the most usual 

the existence of muriatic acid, he found consists in interposing a quantity of sand, 

slight indications of it, but it was in an ex- or other matter between the fire and the 

tremely minute proportion. vessel intended to be heated. The sand bath 

• Sir James Hall and Mr. Gregory Watt and the water bath are most commonlyused; 

bave both proved, by admirably conducted ti)e latter of which was called Balneum Ma- 

ezperiments, that basalt when fused into a riae by the elder chemists. A bath of steam 

perfect glass will resume the stony stfuc- may, in some instances, be found preferable 

tore by slow cooling; and hence have endea- to the water bath. Some chemists have pro- 

Toured to show, that the earthy structure posed baths of melted lead, of tin, and of 

aficMrds no argument against the igneous other fusible substances. These may per- 

imrmalion of basalt in the terrestrial globe.* haps be found advantageous in a few pecu» 

Basaltes, when calcinedand pulverized, is liar operations, in which the intelligent ope* 

23 • 
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rator must indeed be left to his own sa- a heap, and suffered to become sensibly hot, 

gacity. which usually happens in little more than 

* A considerably greater heat may be a day. Lastly, it is conveyed to the kiln, 
given. to the water bath by dissolving vari- where, by a gradual and low heat, it is ren- 
ous salts in it. Thus a saturated solution of dered dry and crisp. This is malt; and its 
common salt boils at 225^.3, or 13^.3 Fahr. qualities differ according as it is more or 
above the boiling point of water. By using less soaked, drained, germinated, dried, and 
solution of muriate of lime, a bath of any baked. In this, as in other manufactories, 
temperature from 212 to 252^ may be con- the intelligent operators often make a mys- 
yeniently obtained.* tery of their processes from views of pro- 

Bdellium. a gum resin, supposed to be fit; and others pretend to peculiar secrets 

of African origin. The best bdellium is of a who really possess none, 
yellowish brown, or dark brown colour, ac- Indian com, and probably all large grain, 

cording to its age; unctuous to the touch, requires to be suffered to g^row into the 

brittle, but soon softening, and growing blade, as well as root, before it is fit to be 

tough betwixt the fingers; in some degree made into malt. For this purpose it is 

transparent, not unlike myrrh; of a bitterish buried about two or three inches deep in 

taste, and a moderately strong smell. It the ground, and covered with loose earth; 

does not easily take flame, and, when set on and in ten or twelve days it springs up. In 

fire, soon goes out. In burning it sputters a this state it is taken up and washed, or 

little, owing to its aqueous humidity. * Its fanned, to clear it from its dirt; and then 

sp. g^av. is 1.371. Alcohol dissolves about dried in the kiln for use. 
three-fifths of bdellium, leaving a mixture • Barley, by being converted into malt, 

of gum and cerasin. Its constituents, accord- becomes one-fifth lighter, or 20 per cent; 

ing to Pelletier, are 59 resin, 92 gum, 30.6 12 of which are owing to kiln drying, 1.5 

cerasin, 1.2 volatile oil and loss.* are carried off by the steep-water, 3 dis- 

• Bean. The seed of the vicia faba^ a sipated on the floor, 3 lost in cleaning the 
tmall esculent bean, which becomes black roots, and 0.5 waste or loss.* 

as it ripens, has been analyzed by Einholf. The degree of heat to which the malt is 
He found 3840 parts to consist of 600 vo- exposed in this process, gradually changes 
latile matter, 386 skins, 610 fibrous starchy its colour from very pale to actual black- 
matter, 1312 starch, 417 vegeto-animal mat- ness, as it simply dries it, or converts it to 
ter, 31 albumen, 136 extractive, soluble in charcoal. 

alcohol, 177 gummy matter, 37i earthy The colour of the malt not only afifects 

phosphate, 133^ loss. Fourcroy and Vau- the colour of the liquor brewed from it; 

quelin found its incinerated ashes to contain but, in consequence of the chemical opera- 

the phosphates of lime, magnesia, potash, tion, of the heat applied, on the principles 

and iron, with uncombined potash. They that are developed m the grain during the 

found no surar in this bean. Kidney beans, ' process of malting, materially alters the 

the seeds of the phaseolm vul^arit, yielded quality of the beer, especially with regard 

to Einholf 288 skins, 425 fibrous starchy ^ ^^ 

natter, 1 380 starch, 799 vegeto-animal mat- — — 

ter, not quite free from starch, 131 extrac- The perfection of the process is judged 

tive, 52 albumen, with some vegeto-animal of, by the length of the roots and the germ; 

matter, 744 mucilage, and 21 loss m 3840.* of the latter especially. When this has 

*Bee. The venom of the bee according passed two-thirds of the length of the 

to FonUna, bears a close resemblance to grain, it is time to check the vegetation, 

that of the viper. It is contained in a small Heaping it up is unnecessary. If allowed 

vesicle, and has a hot and acrid Uste, like to lie in heaps so long as to heat much, 

that of the scorpion.* the malt would be injured, the drying 

Beer is the wine of grain. Malt is usu- cannot be well effected by heat in a close 

ally made of barley. The grain is steeped vessel. A current of dry air is the desi- 

for two or three days in water until it swells, deratum. I have seen malt made by dry 

becomes somewhat tender, and tinges the air at the heat of 90 degrees. Our summer 

water of a bright reddish-brown color. The sun would answer. Greater heat gives 

water being then drained away, the barley more colour and stronger flavour, but less 

is spread about two feet thick upon a floor, strength to the wort Neither Indian corn 

where it heats spontaneously, and begins to nor rice are improved by malting, 'for 

grow, by first shooting out the radicle. In the purpose of fermentation. Those grains 

this state the germination is stopped by only are improved by it, which have the 

spreading it thinner, and turning it over for g^rm to pass internally from one end to 

twodays;t after which it is again made into the other before coming out. One^hird 

---------------------------------------- raw Indian com meal, ground up with two- 

-f- The time varies very much with the thirds malt, gives more strength than all 

weather, and is never so short as two days. malt. 
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to the properties of becoming fit for drink- addition of a proper quantity of yeast. The 

iag and growing fine. fermented liquor is beer; and differs g^eat- 

Beer is made from malt previously ground, \y in its quality, according to the nature of 

or cut to pieces by a mill. This is placed in the grain, the malting, the mashing, the 

a tun, or tub with a false bottom; hot water quantity and kind of the hops and the yeast, 

is poured upon it, and the whole stirred thepurity or admixtures of the water made 

about with a proper instrument. The tem- use of, the temperature and vicissitudes 

perature of the water in this operation, cal- of the weather, &c. 

led Mashing, must not be equal to boiling; Beside the various qualities of malt li* 

for, in that case, the malt would be convert- quors of a similar kind, there are certain 

ed into a paste, from which the impregna- leading features by which they are distin- 

ted water could not be separated. This is guished, and classed under different names, 

called Setting.fl After the infusion has re- and to produce which, different modes of 

mained for some time upon the malt, it is management must be pursued. The princi- 

drawn off*, and is then distinguished by the pal distinctions are into beer, properly so 

name of Sweet Wort. By one or more sub- called; ale; table or small beer; and porter, 

sequent infusions of water, a quantity of which is commonly termed beer in London, 

weaker wort is made, which is either added Beer is a strong, fine, and thin liquor; the 

to the foregoing, or kept apart, according greater part of the mucilage having been se- 

to the intention of the operator. The wort parated by boiling the wort longer than for 

is then boiled with hops, which gives it an ale, and carrying the fermentation farther, 

aromatic bitter taste, and is supposedfS to so as to convert tlie saccharine matter into 

lender it less liable to be spoiled in keep- alcohol. Ale is of a more sirupy consistence, 

ing; after which it is cooled in shallow and sweeter taste; more of the mucilage be- 

yeasels, and suffered to ferment,t3 with the ing retained in it, and the fermentation not 

■ having been carried so far as to decompose 

tl The temperrture should never be "" ^^ «"»'^+ ^'7"'" ^''^K f it» n»mf i»- 

alMTe 180 degf«!s of Fahrenheit. P*'^*' '» » '^^f " ''I"""'.' »"^ " n'»de. "*f' 

** by adding a large portion oi water to the 
^ P It is well known, that other things be- ^alt, or by mashing with a fresh quantity 
ing equal, the liquor keeps in proportion ^f ^^.^^^ ^jj^t is left after the beer or ale 
to the quantity of hops. Fresh beer may y^^j.^ j^ ti^awn off". Porter was probably 
have from a jpound to a pound and a half made originally ftom very high dried malt; 
to a barrel of 32 gallons. June beer, two ^y^ j^ js g^id, that its peculiar flavour can- 
pounds and a half: beer for the month of ^^t ^e imparted by malt and hops alone. 
August, three pounds; and for a second •Mr. Brande obtained the following quan- 
summer, three and an half. For India voy- tidies of alcohol from 100 parts of different 
ages, four pounds. species of beers. Burton ale, 8.88, Edin- 
t3 It ought not to ferment in shallow ves- burgh ale, 6.2, Dorchester ale, 5.56; the 
sels, but in vessels of a cubical or deep average being =: 6.87. Brown stout, 6.8, 
cylindrical form. The fermentation should London porter (average) 4.2, London small 
be commenced not lower than fifty-eight beer, (average) 1.28.* 
nor higher than sixty-six F. The smaller As long ago as the reig^ of Queen Anne, 
the fermenting tun and the colder the wea- brewers were forbid to mix sugar, honey, 
ther, the warmer the wort should be, and Guinea pepper, essentia bina, cocculus in- 
vice versa. The fall of the head resulting dicus, or any other unwholesome ingredi- 
from the loss of the viscidity, which ena- ent, in beer, under a certain penalty; from 
bles it to confine the carbonic acid, is the which we may infer, that such at least was 
most obvious mark to determine when the the practice of some; and writers, who pro- 
£:nnentation should stop. The hydrojne- fess to discuss the secrets of the trade, 
ter or saccharometer affords a better mean mention most of these and some other arti- 
of judging, since the same degree of at- cles as essentially necessary. The essentia 
tenuation takes place in all infusions over bina is sugar boiled down to a dark colour, 
a certain strength, or 22 lbs. to the I^ndon and empyreumatic flavour. Broom tops, 
barrel, according to instruments made in wormwood, and other bitter plants, were 
that city. From 15 to 17 pounds to the bar- formerly used to render beer fit for keep- 
rcl of diminution will generally be observ- ing, before hops were introduced into this 

ed. The fermentation is then to be stop- — -— • 

ped, by allowing the liquor to run into -[■ There is no essential diff*erence be- 

smaller vessels of about sixty gallons, and tween the mode of brewing ale and beer, 

in these it becomes depurated by the yeast, T.he colour and flavour of the malt ia 

which, evolved by the fermentation, entan- the principal ground of distinction. Keep* 

gles the carbonic acid, and is brought to ing ale is boiled longer than fresh beer, 

the .top of the beer by it, so as to roll out The more sirupy consistence is in conse-^ 

at the bung: this is called cleansing. quence of more malt being used. 



BEE BEN 

emntry; but now are prohibited to be art of making malt, and brewings from it 

used in beer made fop sale. ^^ry good beer, among the negroes in tiie 

• By the present law of this country, interior parts of Africa, 

nothing is allowed to enter into the com- Beet. The root of the beet aifords a 

position of beer, except malt and hops, considerable quantity of sugar, and has 

Quassia and wormwood are often fraudu- lately been cultivated for the purpose of 

lently introduced; both of which are ea- extracting it to same extent in Germany. 

«ly discoverable by their nauseous bitter See Sugar. It is likewise said, that if beet 

taste. They form a beer which does not roots be dried in the same manner as malt, 

preserve so well as hop beer. Sulphate of after the greater part of their juice ia 

iron, alum, and salt, are often added by pressed out, very good beer may be made 

the publicans, under the name of beevhead- from them. 

ffiy, to impart a frothing pi*operty to beer, * Bellmetal. See Copper.* 

when it is poured out of one vessel into * Bellmetal Ore. See Ores opTiw.* 

another. Molasses and extract of gentian Ben (Oil of). This is obtained from 

root are added with the same view. Cap- the ben nut, by simple pressure. It is re- 

sicum, grains of paradise, ^ng^r root, co- markable for its not growing rancid in keep- 

riander seed, and orange peel, are alsQ em- ing, or at least not until it has stood for a 

ployed to give pungency and flavour to number of years; and on this account it is 

weak or bad beer. The following is a list used in extracting the aromatic principle 

of some of the unlawful substances seized of such odoriferous flowers as yield little 

at different breweries, and brewers* drug- or no essential oil in distillation, 

gists' laboratories, in London, as copied * Benxoic Acid. See Acis (BsK- 

from the minutes of the committee of the xoic).* 

House of Commons. Coculus indicus, mul- Benxoiit or Benjamin. The tree 
turn, (an extract of the cocculus), colour- which produces Benzoin is a native of the 
ing, honey, hartshorn shavings, Spanish East Indies, pai*ticularly of the island Siam 
juice, orange powder, ginger, grains of and Sumatra.$ The juice exudes from io- 
paradise, quassia, liquorice, caraway seeds, cisions, in the form of a thick white bal- 
copperas, capsicum, mixed drugs. Sulphu- sam. If collected as soon as it baa g^own 
ric acid is very frequently added to bring' somewhat solid, it proves internally white 
beer forward, or make it hard, giving new like almond, and hence it is called Ben- 
beer instantly the taste of what is 18 zee Amygdaloides; if suffered to lie long 
months old. According to Mr. Accum, the exposed to the sun and air, it changes 
present entire beer of the London brewer more and more to a brownish, and at last 
is composed of all the waste and spoiled to a quite reddish-brown colour, 
beer of the publicans, the bottoms of butts. This resin is moderately hard and brit- 
the leavings of the pots, the drippings' of tie, and yields an agreeable smell when 
the machines for drawing the beer, the rubbed or warmed. When chewed, it im- 
remnants of beer that lay in the leaden presses a slight sweetness on the palate, 
pipes of the brewery, with a portion of It is totally soluble in alcohol; from which, 
brown stout, bottling beer, and mild beer, like other resins, it may be precipitated 
He says that opium, tobacco, nux vomica, by the addition of water. Its specific gra- 
and extract of poppies, have likewise been vity is 1.092. 

used to adulterate beer. For ah account of The white opaque fluid thus obtained 
the poisonous qualities of the cocculus in- has been called Lac Virginale; and is still 
dicua, see Picrotoxia, and for those of sold, with other fragrant additions, by per- 
nux vomica, see Strychnia. By evapo- fumers, as a cosmetic. Boiling water sepa- 
rating a portion of beer to dryness, and ig- rates the peculiar acid of benzoin, 
niting the residuum with chlorate of pot- The products Mr. Brande obtained by 
ash, the iron of the copperas will be pro- distillation were, from a hundred grains, 
cured in an insoluble oxide. Muriate of benzoic acid 9 grains, acidulated water 
barytes will throw down an abundant pre- 5.5, butyraceous and empjreumatic oil 60, 
cipitate from beer contaminated with sul- brittle coal 22, and a mixture of carburet- 
phuric acid or copperas^ which precipitate ted hydrogen and carbonic acid gas, corn- 
may be collected, dried, and ignited. It puted at 3.5. On treating the empyreuma- 
will be insoluble in nitric acid.* tic oil with water, however, 5 grains more 
Beer appears to have been of ancient of acid were extracted, making 14 in the 
use, as Tacitus mentions it among the whole. 
Germans, and has been usually supposed * From 1500 grains of benzoin, Bucholx 

to have been peculiar to the northern na- 

tions: but the ancient Egyptians, whose JConsult the Philosophical Transactions, 
country was not adapted to the culture of vol. Ixxvii. page 307, for a botanical de- 

tiie grape, had also contrived tliis substi- scription and drawing of the tree, by 'Dry- 

tute for wine; and Mr. Park has found the andcr. 
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ofctMned 1350 of TesiD, 187 benzoic acid, 25 dish-brown, found frequently in the intei« 

ef a substance siniUr to balsam of Peru, 8 tines and gall bladder of ozen» and used by 

of an aromatic substance soluble in water painters for an orange-yellow pigment. It is 

and alcohol, and SO of woody fibres and im- inspissated bile. 5. Resinous. The oriental 

fmrities. bezoars, procured from unknown animals^ 

Ether, sulphuric and acetic acids, dis- belongto this class of concretions. They con- 
aoWe benzoin; so do solutions of potash and sist of concentric layers, are fusible, corn- 
soda. Nitric acid acts violently on it, and a bustible, smootli, soft, and finely polished, 
portion of artificial tannin is formed. Am- They are composed of bile and resin. 6. 
monia dissolves it sparingly.* Fungous, consisting of pieces of the boletus 

*Beiigmankitb. A massive mineral of igniarius, swallowed by the animal. 7. Hairy, 

a greenish, gfreyish-white, or reddish co- 6. Ligniform. Three bezoars sent to Bona- 

lour. Lustre intermediate between pearly parte by the king of Persia, were found by 

and resinous. Fracture fibrous, passing into Bei*thollet to be nothing but woody fibre 

fine grained, -uneven. Slightly translucent on agglomerated.* 

the edges. Scratches felspar. Fuses into a Bihydroguret of Carbon. See 

transparent glass, or a semi-transparent ena- Carburbtted Hydrogen. 

mel. It is found at Frederickswam in Nor- Bihydroguret of Prosfhorvs. See 

way, in quartz and in felspar.* Phosphuretteb Hydrogen. 

• Bkryl. This precious mineralj- is most • Bildstbik, Agalm atoli r b, or Fx- 
eommonlygTeen,ofvarious shades, passing curbstone. A massive mineral, with 
into honey-yellow, and sky-blue. It is crys- sometimes an imperfectly slaty structure, 
tallized in bezahedral prisms deeply striat- Colour gray, brown, flesh red, and some- 
ed longitudinally, or in 6 or 12 sided prisms, times spotted, or with blue veins. It is trans- 
terminated by a 6 sided pyramid, whose lucent on the edges, unctuous to the touch, 
summit is replaced. It is harder than the and yields to the nail. Sp. grav. 2.8. It is 
emerald, but more readily yields to cleav- composed of 56 silica, 29 alumina^? potash, 
age. Its sp. grav. is 2.7. Its lustre is vitre- jj ijme, 1 oxide of iron, and 5 water, by Vau- 
ous. It is transparent, and sometimes only quelin. Klaproth found in a specimen from 

potash, 
fuses into 

calls it 

oxide of tantalum. It occurs in veins tra- HeatitepaffotUte, from its coming from Cliinti 

versing granite in Daouria; in the Altaic cut into grotesque figures. It wants the 

chain in Siberia; near Limoges in France; magnesia, which is a constant ingredient of 

in Saxony; Brazil; at Kinloch Raimoch, and steatites. It is found at Naygag in Transyl- 

Caimgorm, Aberdeenshire, Scotland; above vania, and Glyder-bach in Wales. 

]>undrum, in the county ol Dublin, and near ' • Bi t e. A bitter liquid, of a yellowish or 

Cronebane, county of Wicklow, in Ireland, greenish-yellow colour, more or less viscid. 

It differs from emerald in hardness and co- of a sp. gravity greater than that of water, 

lour. It has been called aqua marine, and common to a great number of animals, the 

greenish-yellow emerald. It is electric by peculiar secretion of their liver. It is the 

friction and not by heat.* prevailing opinion of physiologists, that the 

* Bbzoar. This name, which is derived bile is separated from the venous, and not 
from a Persian word implying an antidote nite the otlier secretions, from the arterial 
to poison, was given to a concretion found blood. The veins which receive the blood 
in the stomach of an animal of the goat kind, distributed to the abdominal viscera, unite 
which was once very highly valued for this into a large trunk called the vena porta^ 
imaginary quality, and has thence been ex- which divides into two branches, that pene- 
tended to all concretions found in animals, trate into the liver, and divide into innumer- 

These arc of ei^ht kinds, according to able ramifications. The last of these termi- 

Fourcroy, Vauquelm, and Berthollet. 1. Su- nate partly in the biliary ducts, and partly 

perphosphate of lime, which forms concre- jn the hepatic veins, which restore to the 

tions in the intestines of many mammaUa. 2. circulation the blood not needed for the 

Phosphate of magnesia, semi-transparent formation ofbile. This liquid passes directly 

and yellowish, and of sp. grav. 2.160. 3. into iheduodenximhy the ductus choledockut^ 

Phosphate of ammonia and magnesia. A when the animal has no gall bladder; but 

concretion of a grey or brown colour, com- when it has one, as more frequently hap- 

posed of radiations from a centre. It is found pens, the bile flows back into it by the cys- 

in the intestines of herbiverous animals, the tic duct, and remaining there for a longer 

elephant, horse, 8cc. 4. Biliary, colour red- . ©r shorter time, experiences remarkable al- 

-------^— ----------------- ———^ terations. Its principal use seems to be, to 

t Beryl is not always precious, and even promote the duodenal digestion, in concert 

when transparent, as in the form <^ aqua with the pancreatic juice, 

marina, has little value. Bocrhaave, by an extraragant tnofr, rt* 
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yarded the bile as one of the most putresci- ox. The bile of the sow contum no picro- 
pie fluids; and hence originated many hypo- mel. It is merely a soda-resinous soap. Hu« 
tiietical and absurd theories on diseases and man bile is peculiar. It varies in colour^ 
their treatment. We shall follow the ar- sometimes being green, generally yellow- 
rangement of M. Tbenard, in a subject isb'brown, occasionally almost colourless, 
which owes to him its chief illustration. Its taste is not very bitter. In the gall blad- 
1. Ox bile is usually of a greenish-yellow der it is seldom limpid, containing ofien^ 
colour, rarely a deep green. By its colour like that of the ox, a certain quantity of 
it changes the blue of turnsole and violet yellow matter in suspension. At times this 
toareddish-yellow. At once very bitter, and is in such quantity, as to render the bile 
•lightly sweet, its taste is scarcely support- somewhat grumous. Filtered and boiled, it 
able. Us smell, though feeble, is easy to becomes very turbid, and diffuses the odour 
leoognice, and approaches somewhat to the of white of egg. When evaporated to dry- 
nauseous odour of certain fatty matters ness, there results a brown extract, equal 
when they are heated. Its specific gravity in weight to 1-1 1th of the bile. By calcina* 
varies very little. It is about 1.026 at 43^ F. tion we obtain the same salts as from ox 
It is sometimes limpid, and at others dis- bile. 

turbed with a yellow matter, from which it All the acids decompose human bile, and 
may be easily separated by water; its con- occasion an abundant precipitate of albu- 
aistence varies from that of a thin mucilage, men and resin, which are easily separable 
to viscidity. Cadet regarded it as a kind of by alcohol. One part of nitric acid, sp. 
•oap. This opinion was first refuted by M. grav. 1.210, saturates 100 of bile. On pour- 
Thenard. According to this able chemist, ing into it a solution of sugar of lead, it is 
800 parts of ox bile, are composed of 700 changed into a liquid of a light yellow co- 
water, 15 resinous matter, 69 picromel, lour, in which no picromel can be found, 
about 4 of a yellow matter, 4 of soda, 2 and which contains only acetate of soda, 
phosphate of soda, 3.5 muriates of soda and and some traces of animal matter. Human 
potash, 0.8 sulphate of soda, 12 phosphate bile appears hence to be formed, by The- 
of lime, and a trace of oxide of iron. When nard, in 1100 parts; of 1000 water; from 2 
distilled to dryness, it leaves from l-8th to to 10 yellow insoluble matter; 42 albumen; 
8.9th of solid matter, which, urged with a 41 resin; 5.6 soda: and 45 phosphates of so* 
higher heat, is resolved into the usual ig- da and lime, sulphate of soda, muriate of 
neous products of animal analysis; only with soda and oxide of iron. But by Berzelius, 
more oil and less carbonate of ammonia. its constituents are in 1000 parts: 908.4 
Exposed for some time in an open ves- water; 80 picromel; 3 albumen; 4.1 soda; 
sel, the bile gradually corrupts and lets fall 0.1 phosphate of lime; 3.4 common salt, 
a small quantity of a yellowish matter; and 1. phosphate of soda, with some phos- 
then its mucilage decomposes. Thus the phate of lime.* 

putrefactive process is very inactive, and Birdlime. The best birdlime is made 

the odour it exhales is not insuppoilable, of the middle bark of the holly, boiled se- 

but in some cases has been thought to re- ven or eight hours in water, till it is soft 

semble that of musk. Water and alcohol and tender; then laid in heaps in pits in 

combine in all proportions with bile. When the ground and covered with stones, tlie 

a very little acid is poured into bile, it be- water being previously drained from it; 

comes slightly turbid, and reddens litmus; and in this state left for two or three weeks 

when more is added, the precipitate aug- to ferment till it is reduced to a kind of 

ments, particularly if sulphuric acid be em- mucilage. This being taken from the pit is 

ployed. It is formed of a yellow animal mat- pounded in a mortar to a paste, washed in 

ter, with very little resin. Potash and soda river water, and kneaded, till it is freed 

increase the thinness and transparency of from extraneous matters. In this state it is 

bile. Acetate of lead precipitates the yel- left four or five days in earthen vessels, to 

low matter and the sulphuric and phospho- ferment and purify itself, when it is fit for 

ric acids of the bile. The solution of the sub- use. 

acetate precipitates not only these bodies. It may likewise be obtained from the 

but also the picromel and the muriatic acid, misleto, the viburnum lantana, youn|f 

all combined with the oxide of lead. The a- shoots of elder, and other vegetable sub- 

cetic acid remains in the liquid united to the stances. 

soda. The greater number of fatty substan. It is sometimes adulterated with turpen- 

ces are capable of being dissolved by bile, tine, oil, vinegar, and other matters. 

This property, which made it be considered Good birdlime is of a greenish colour 

a soap, is owing to the soda, and to the tri- and sour flavour; gluey, stringy, and tena- 

ple compound of soda, resin, and picromel. cious; and in smell resembling linseed oil. 

Scourers sometimes prefer it to soap, for By exposure to the air it becomes dry and 

cleansing woollen. The bile of the calf, the brittle^ so that it may be powdered; but its. 

dog, and the sheep, is similar to that of the viscidity is restored by wetting it. It red* 



BIS BIS 

dem tincture of litmus. Exposed to a gen- criterion by which bismuth is distinguished 

tie heat it liquefies slightly, swells in bub- from most other metais. The magistery or 

blesy becomes grumous, emits a smell re- oxide is a very white and subtile powder: 

sembling that of animal oils, grows brown, when prepared by the addition of a l^rge 

but recovers its properties on cooling, if quantity of water, it is used as a paint for 

not heated too much.. With a greater heat the complexion, and is thought gradually 

it bums, giving out a brisk flame and much to impair the skin. The liberal use of any 

smoke. The residuum contains sulphate paint for the skin seems indeed likely to do 

and muriate of potash, carbonate of lime this; but there is reason to suspect, from 

and alumina, with a small portion of iron, the resemblance between the general pro- 

Bismuth is a metal of a yellowish or perties of lead and bismuth, that the oxide 

reddish-white colour, little subject to of this metal may be attended with effecta 

ehange in the air.t It is somewhat harder similar to those which the oxides of lead 

than lead, and is scarely, if at all, mallea- are known to produce. If a small portion of 

ble; being easily broken, and even reduced muriatic acid be mixed with the nitric, and 

to powder, by the hammer. The internal the precipitated oxide be washed witli but 

Aice, or place of fracture, exhibits large a small quantity of cold water, it will ap- 

shining plates, disposed in a variety of po- pear in minute scales of a pearly lustre^ 

sitions; thin pieces are considerably sono- constituting the jbear/jfrowdb' of perfumers, 

rous. At a temperature of 480^ Fahrenheit, These paints are liable to be turned black 

it melts; and its surface becomes covered by sulphuretted hydrogen gas. 

with a greenish-grey, or brown oxide. A The muriatic acid does not readily aet 

stronger heat ignites it, and causes it to upon bismuth. 

bum with a small blue flame; at the same * When bismuth is exposed to chlorine 

time that a yellowish oxide, known by the gas it takes fire, and is converted into a 

name of flowers of bismuth, is driven up. chloride, which, formerly prepared by heat- 

This oxide appears to rise in consequence ing the metal with corrosive sublimate, was 

of the combustion; for it is very fixed, and called butter of bismuth. The chloride is 

runs into a g^enish glass when exposed to of a grayish-white colour, a g^ranular tex- 

heat alone. ture, and is opaque. It is fixed at a red heat* 

* This oxide consists of 100 metal -{- According to Dr. John Davy, it is composed 

11.275 oxygen, whence its prime equiva- of 33.6 chlorine, + 66.4 bismuth, = 100; 

lent will be 9.87, and that of the metal it- or in equivalent numbers, of 4.45 chlorine, 

self 8.87. The specific gravity of the me- 4. 8.87 bismuth, = 13.33. When iodine and 

tal is 9.85.* bismuth are heated together, they readily 

Bismuth, urged by a strong heat in a form an iodide of an orange-yellow colour, 

closed vessel, sublimes entire, and crystal- insoluble in water, but easily dissolved in 

Uzes very distinctly when gradually cooled, potash ley.* 

The sulphuric acid has a slight action Alkalis likewise precipitate its oxide; but 

upon bismuth, when it is concentrated and not of so beautiful a white colour as that 

boiling. Sulphurous acid gas is exhaled, afforded by the aflusion of pure water, 

and part of the bismuth is converted into The gallic acid precipitates bismuth of a 

a white oxide. A small portion combines greenish-yellow, as ferroprussiate of potash 

with the sulphuric acid, and affords a de- does of a yellowish colour. 

liquescent salt in the form of small needles. • There appears to be two sulphurets. 

The nitric acid dissolves bismuth with the first a compound of 100 bismuth to 22.34 
the g^atest rapidity and violence; at the sulphur; the second of 100 to 46. 5; tlie se- 
same time that much heat is extricated, and cond is a bisulphuret.* 
a large quantity of nitric oxide escapes. This metal unites with most metallic 
The solution, when saturated, affords crys- substances, and renders them in general 
tals as it cools; the salt detonates weakly, more fusible. When calcined with the im- 
and leaves a yellow oxide behind, which perfect metals, its glass dissolves them, 
eflloresces in tiie air. Upon dissolving this and produces the same effect as lead in 
salt in Water, it renders that fluid of a cupellation; in which process it is even 
miUcy white, and lets fall an oxide of the said to be pi*eferable to lead. 
same colour. Bismuth is used in the composition of 

The nitric solution of bismuth exhibits pewter, in the fabrication of printers' types. 
the same property when diluted with wa- and in various other metallic mixtures. 
ter, most of the metal falhng down m the With an equal weight of lead, it forms a 
form of a white oxide, called magistery of brilliant white alloy, much harder than 
bimiuth. This precipitation of the nitric lead, and more malleable than bismuth, 
solution, by the addition of water, is the though not ductile; and if the proportion 
of lead be increased, it is rendered still 

f It is more properly tin or silver-white more malleable. Eight parts of bismuth* 

with a blush of red. five of lead, and three of tin, constitute 
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the Aiflible metal, sometimes called Kew. * BsxTsmspAm, or Rbombspak. Thii 
ton's; from its discoverer, which melts at mineral crystallizes in rhomboids, which 
the heat of boiling water, and may be fused were confounded with those of calcareous 
over a candle in a piece of stiff paper spar, till Dr. WoUaston applied his admi- 
witbout burning the paper. One part of rable reflecting goniometer, and proved 
bismuth, with five of lead, and three of the peculiarity of the angles in bitterspar, 
tin, forms plumbers' solder. It forms the which are 106° 15', and 73° 45'. Its colour 
basis of a sympathetic ink. The oxide of is grayish or yellow, with a somewhat pear- 
bismuth, precipitated by potash from ni- ly lustre. It is brittle, semi«transpareiit^ 
trie acid, has been recommended in spas- splendent, and harder than calcareous-spar, 
modic disorders of the stomach, and given Fracture straight foliated with a threefold 
in doses of four grains four times a day. cleavag^. Its sp. gr. is 2.88. It consists of 
A writer in the Jena Journal says be has from 68 to 73 carbonate of lime, 25.carbo« 
known the dose* carried gradually to one nate of magnesia, and 2 oxide of mang^ 
scruple without injury. nese. It is usually imbedded in serpentine. 

Bismuth is easily separable, in the dry chlorite or steatite; and is found in the Ty- 
way, from its ores, on account of its great rol, Salzburg, and Dauphiny. In Scotland, 
fusibility. It is usual, in the processes at on the borders of Loch Lomond in the chlo- 
larg^, to throw the bismuth ore into a fire rite slate, and near Newton-Stewart in Gal- 
of wood; beneath which a hole is made in loway; as also in the Isle of Mann. It bears 
the ground to receive the metal, and de- the same relation to dolomite and magne- 
fend it from oxidation. The same process sian limestone, Uiat calcareous spar does 
may be imitated in the small way, in the to common limestone.* 
examination of the ores of this metal; no- Bitumen. This term includes a conn- 
thing more being necessary, than to expose derable range of inflammable mineral sub- 
it to a moderate heat in a crucible, with a stances, burning with flame in the open air. 
quantity of reducing flux; taking care, at They are of different consistency, from a 
the same time, to perform the operation as thin fluid to a solid; but the solids are for 
speedily as possible, that the bismuth may the most part liquefiable at a moderate 
be neither oxidized nor volatilized. heat. The fluid are, 1. Naphtha; a fine. 

Bistre. A brown pigment, consisting white, thin, fragrant, colourless oil, which 

of the finer parts of wood soot, separated issues out of white, yellow, or black clays 

from the grosser by washing. The soot of in Persia and Media. This is highly in- 

the beech is said to make the best. flammable, and is decomposed by distilja- 

* Bitter pRiNCirLE, of which there tion. It dissolves resins, and the essential 

are several varieties. oils of thyme and lavender; but is not it- 

When nitric acid is digested on silk, in- self soluble either in alcohol or ether. It is 
digo, or white willow, a substance of a the lightest of all the dense fluids, its spe- 
deep yellow colour, and an intensely bitter cific gravity being 0.708. 2. Petroleum, 
taste, is formed. It dyes a permanent yel- which is a yellow, reddish, brown, green- 
low. It crystallizes, in oblong plates, and ish, or blackish oil, found dropping^ from 
saturates alkalis, like an acid, producing rocks, or issuing from the earth, in the 
crystallizable salts. That with potash, is duchy of Modena, and in various other 
in yellow prisms. They are bitter, per- parts of Europe and Asia. This likewise is 
manent in the air, and less soluble than insoluble in alcohol, and seems to consist 
the insulated bitter principle. On hot char- of naphtha, thickened by exposure to the 
coal they deflagrate. When struck smart- atmosphere. It contains a portion of the 
ly on an anvil, they detonate with much succinic acid. 3* Barbadoes tar, which is a 
violence, and with emission of a purple viscid, brown, or black inflammable sub- 
light Ammonia deepens the colour of the stance, insoluble in alcohc^, and contain- 
bitter principle solution, and forms a salt ing the succinic acid. This appears to be 
in yellow spiculx. It unites also with the the mineral oil in its third state of altera- 
alkaline earths and metallic oxides. M. tion. The solid are, 1. Asphaltum, mineral 
Chevreul considers it a compound of nitric pitch, of which there are three varieties: 
acid, with a peculiar substance of an oily the cohesive; the semi-compact, maltha; 
nature. Quassia, cocculus Indicus, daphne the compact, or asphaltum. These are 
Alpina, coflee, squills, colocynth, and bry- smooth, more or less hard or brittle, in- 
ony, as well as many odier medicinal plants, flammable substances, which melt easily, 
yield bitter principles, peculiarly modified.* and bum without leaving any or but little 

Bittern. The mother water which re- ashes, if they be pure. They are slightly 
mains after the crystallization of common- and partially acted on by alcohol and ether. 
saltin sea water, or the water of salt springs. 2. Mineral tallow, which is a white sub- 
It abounds with sulphate and muriate of stance of the consistence of tallow, and as 
magnesia, to which its bitterness is owing, greasy, although more brittle. It was found 
See Wati^b (Sea). in the sea on the coasts of Finland, in the 
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yemr' 1736; «nd is also met with in some near coal formations. It occurs in Caematft 

roeky parts of Persia. It is nearly one-iifth Vonshii*e, and in the Island of Isla.* 

lighter Chan t^llowt bums with a blue flame. Black Jack. The miners disting^sh 

andasmeHofgreaseyieaTingablackviscid blende, or mock lead, by this name. Iti^ 

ttatterbehind,which is more difficultly con- an ore of zinc. 

BUmed. 3. Elastic bitumen, or mineral Black Lead. See Plum»ago. 

caoiitchottc, of which there are two vari- Black Wadd. One of the ores of 

leties. Beside these, there are other bitumi- iqanganese. 

II61IB substances, as jet and amber, which • Bleach jno. The chemical art by 

n>pfoach the harder bitumens in their na- ^i,jch the various articles used for clothing 

turei and all the varieties of pit^soal, ^d ^re deprived of their natural dark colour 

the Ditummous schistus, or shale, which i^,,^ rendered white. 

contain more or less of bitumen in rtieir ^he colouring principle of silk is un, 

composition. See the different kinds of bi- doubtcdly resinous. Hence, M. Baum< pro* 

tiiraen and bituminous substances, in their j^^^ ^y^^ fgllowing process, as the best 

tMpccUye places in tlic order of the alpha- ^^^^ ^f bleaching it On six pounds of yelr 

"•*'^- - low raw silk, disposed in an earthen pot, 

t There are no two substances more opr 43 pounds of alcohol, sp. gr. 0.867, mixed 

{x»tt« in their habitudes with calonc. than ^j^^ 12 oz. muriatic gcid, sp. gr. 1.100, ara 

carbon and hydrogen; The last is, of aH ^^ ^^ poured. After a day's digestion, the 

ponderable subrtances, the most volatile; y^^^^^ ^.^^^^ ^,^,^ ^ fine green colour to a 

ff*» pe«* »«> probably the most incondensi- ^usky brown. The silk is then to be drain- 

We. Charcoal, on the other hand, cannot ^d, and washed with alcohol. A sepond in- 

eren be ftised, much less volatilised, per fygj^n ^j^j^ tj^^ above acidulated alcohol i* 

fe. It has, perhaps, of dl substMwes, the ^hen made, for four or six davs, after which 

^t disposition to combine with caloric. ^1,^ ^^^ i^ drained and washed with alcohol, 

Hence* in the combinations of lyrdrogen yy^^ gpi,.it ^^y ^e recovered by saturating 

and carbon, we find a gradation of proper- ^he mingled acid with alkali or Ume, and 

ties from substances, fixed hke anthracite. aistilUng. M. llaum^ says, that silk may 

to naphtha, or inflammable matter, almost ^^us be made to rival or surpass in white* 

p» volatile as air, accordingly as the carbon „^gg ^j 1^3^^^^ the finest specimens froni 

or hydiogen predominates in the com- Nankin. But tlie ordinary method of bleach- 

P<*!1™* ^ ^ . . , , ^ . , ing silk is the following:*— The silk, beinw 

The distillation of rosin yields, besides gtm ^^w, is put into a bag of thin Unen, 

carburetted hydrogen, a species of petro- ^^^^ thrown into a vessel of boiling river 

learn; and this by rectificaUon yields an ^^.^er, in which has be^n dissolved good 

jeatential oil, like oil of tar, and ailerward« Genoa or Toulon soap. 

some heavier and less volatile products, ^fte^ ^1,^ ^^^ j^^g i^^^x^^ ^^^ ^^ ^^^ 

some of which though white at first turn hours in Uiat water, the bag being frequentr 

black by keeping. . , ^, , ly turned, it is taken out to be beaten, and 

In hke manner, mineral, bitumens and jg ^jj^n washed in cold water. When it haf 

bituminous coals >deld petroleum, and vol- y^^^ ^y^^^ thorouglv washed and beaten, 

atiie oil. A quantity o\ acetic acid corner ^jjey wring it slightly, and put it for the 

over in combination with the petroleum of gecond time into the boiling vessel, filled 

losin, and is retained till the heat is con- ^j^^ ^old water, mixed with soap and a 

siderable.Itisthenevolved with explosive ij^tle indigoj which gives it that blui«]» 

Viofenccf ^ cast commonly observed in white silk. 

• Bituminous ^'-'^f.'Ff «=/» f *. **' When the silk is taken out of this se, 

mellar structure; «"f 'P^V*^*^ «/ P«l J^^^^ cond water, they wring it hard with a woo4- 

emits an unpleasant smell when rubbed, » J f. ^^ . ^^ 

-«^ k— « kJv«,» «• Ki-^w ^/^iriiit. n^n* #.«n. ®" P«g» to prcss out an tnc water ana soapi 



Jwnateof lime It is found near Bristol, and p^se, where they burn sulphur; theva^ui 

in Galway in Ireland. The DalmaUan is so ^ 'j^. j^ ^ves^the last degr^ee of y^m^ 

charged with bitumen that It may be cut -egg to the silk ■ ■ f> ^ . 7. ^ 

fike soap, and is used for building houses. » ^ *^ ., r- „ . ^ 

When the walls are reared, fire is appUed ^^ ^'^l */ blewhing 'mooUen stuff^-^ 

to them a|id they burn white.* pere are three ways of doing this. The 

• Bl4ck Chalk. This mineral has a fi^»t » ^^h water and soap; Uie secon* 

blnish-black colour; a slaty texture; soils ^f^l ^'^.I^^^'HT ^^ ^"^P^^'^J ">^ the third 

the ftngers, and is meagre to the touch. It ]»^th chalk, in4igo, and thp yappur pf sidy 

|Bontau9» about 64 silica, 1 1 aluinina, 1 1 car- phur. 

Irni, yith a little iron and water. It is found Bleaching with Moap and wa/^-*r-Ailer the 

in DrimitbremountaiaS} and abo sometimes ^tuSs are Uik:en o^t pf the fuller's mU!|^ 

Tox.. I. 24 ^ 
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they tre put into soap and water, a little above the real bottom. In the latter, a rake 
warm, in which they are again worked by is placed, opening downwards, but which 
the strength of the arms over a wooden may be readily closed, by the upwards 
bench: this finishes giving them the white- pressure of steam. From the side of th^ 
ning which the fuller's mill had only be- iron boiler, a little above its bottom, a pipe 
gun. When they have been sufficiently issues, which, turning at right angles up- 
worked with the bands, they are washed wards, rises parallel to the outside of the 
in clear water and put to dry. bucking tub, to a foot or two above its 

This method of bleaching woollen stuffs summit. The vertical part of this pipe 

is called the Natural Method. forms tlie cylinder of a sucking pump, and 

Bleaching' -with nilpkur.^^^They begin has a piston and rod adapted to it At a few 

with washing and cleansing the stuffs tho- inches above the level of the mouth of the 

roughly in river water; then they put them tub, the vertical pipe sends off a lateral 

to dry upon poles or perches. When they branch, which terminates in a bent-down 

are half diy, they stretch them out in a nozzle, over a hole in the centre of the lid 

Tery close stove, in which they bum sul- of the tub. Under the nozzle and immedi- 

phur; the vapour of which diffusing itself, ately within the lid, is a metallic circular 

adheres by degrees to the whole stuff, and disc. The boiler being charged with lixiv- 

l^ves it a fine whitening; this is commonly ium, and the tub with the waahed g«KKis, 

called Bleaching by the Flower, or Bleach- a moderate fire is kindled. At the same 

ing of Paris, because they use this method time, the pump is set a-going, either by 

in that city more than any where else. the hand of a workman or by machinenr. 

* * The colouring matter of linen and cot- Thus, the lixivium in its progressively 

ton is also probably resinous; at least the heating state, is made to circulate conti- 

experiments of Mr. Kirwan on alkaline lix- naally down through (the stuffs. But when 

ivia saturated with the dark colouring mat- it finally attains the boiling temperature, 

ter, lead to that conclusion. By neutralizing the piston rod and piston are removed, and 

the alkali with dilute muriatic acid, a pre- the presisure of the included steam alone, 

cipitate resembling lac was obtained, solu- forces the liquid up the vertical pipe» and 

ble in alcohol, in solutions of alkalis, and along the horizontal one in an unintexrupt- 

alkaline sulphurets. ed stream. The valve at the bottom of the 

The first step towards freeing vegetable tub, yielding to the accumulated weiglit of 

yam or cloth from their native colour, is the liquid, opens from time to time,.aiid.xe- 

fermentation. The raw goods are put into places the lixivium in the boiler, 
a lar^ wooden tub, with a quantity of used This most ingenious self-acting a^Mra- 

alkalme lixivium, in an acescent state, heat- tus, was invented by Mr. John Laurie of 

ed to about the hundredth degree of Fahr. Glasgow; and a representation of it aocom- 

It would be better to use some uncoloured panies Mr. Ramsay's excellent article, 

fermentable matter, such as soured bran or Bleaching, in the Edinburgh Encyclopaedis. 

potato paste, along with clean warm water. By its means, labour is spared, the negfi- 

In a short time, an intestine motion arises, eence of servants is guarded against, and 

air bubbles escape, and the goods swell, fully one-fourth of alkali saved, 
raising up the loaded board which is used It is of great consequence to heat the 




when the goods are to be immediately with- louring matter, the fire is lowered, and the 

drawn and washed. Much advantage may be liquid drawn off by a stop-cock; at tlie same 

derived by the skilful bleacher, from con- time that water, at first hot and then cold, 

ducting the acetous fermentation complete- is run in at top, to separate all the dark 

ly to a close, without incurring the risk of coloured lixivium. The goods are then 

injurinp^ the fibre, by the putrefactive fer- taken out and well washed, either by the 

mentation. hand with the wash stocks, or by tlie rota- 

The goods arc next exposed to the ac- tory wooden wheel with hollow compart- 

tion of hot alkaline lixivia, by bucking or ments, called the dash wheel. The strength 

boiling, or both. The former operation con- of the alkaline lixivium is varied by diffe- 

•ists in pouring boiling hot ley on the cloth rent bleachers. A solution of potash, ren- 

placed in a tub; affcer a short time drawing dered caustic by lime, of the specific gra- 

off the cool liquid below, and replacing it vity 1.014, or containing a little more than 

above, by hot lixivium. The most conveni- 1 per cent of pure potash, is used by many 

cut arrangement of apparatus is the follow- bleachers. The Irish bleachers use barilia- 

Vi^— Into the mouth of an egg>shaped iron lixivium chiefly, and of inferior alkaline 

boiler, the bottom of a large tiib is fixed power. The routine of operations may be 

air tight. The tub is furnished with a false conveniently presented in a tabular form, 

bottom pierced with holes, a few inches A pared of goods consists of 360 pieces 
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tSf those liniens which are called Britannias. sburs to hare the specific gravity 1.0254 at 
Each piece is 35 yards long, weighing on 110^ of Fahrenheit; which dilute acid con- 
ah average, 10 pounds. Hence, the weight tains at least l-35th of oil of vitriol. Five 
df the whole is 3600 pounds avoirdupois, or six hours* immersion is employed. 
These linens are first washed, and then sub- In a note Mr. Parkes adds, that in bleach- 
J(^cted to the acetous fermentation, as above ing common goods, and such as are not de- 
described. They then undergo the follow- signed for the best printing, the specific 
ing operations:— gravity of the sours is varied from 1.0146 

1. Bucked with 60 lbs. pearl ashes, to 1.0238, if taken at the atmospheric tera- 
washed and exposed on the field. perature. Most bleachers use the strongest 

2. do. with 80 lbs. do. do. do. *ft*i!^%^^*TT^f ^^'^K^^^^^ 

.3. do. 90 poushes do. do. afterwards As to the strength of the oxy^ 

J. A^ on i*"**^""^' , • T;' muriatic steeps, as the bleacher termsf 

t An fto S« So' An' them, it is difficult to give certain data, 

i' 5 2! A A aZ'^ from the variableness of the chlorides of 

6. do. 50 do. do. do. potash and lime. 

ft' An rn An An An Mr, Parkcs, in giving thc process of thc 

o c A • u^' A^ * 1 u- Scotch bleacher, says, that after the ca. 

^^^^ Soured one night m dilute sulpbtiric jj^^^ ^^^^ ^^^^ ^j^^^ ^^^^^^^ J^ 

10 Backed with 50 lbs ncarl nahes *q«««*ed, they are boiled four successive 
wAk^h ^n5lv«oiIS ^ * ^i'^e*' ^o"* 10 ^^ 12 hours each, in a solu- 

1 1 T J^ml™^ JT/k* ^^^„n;«t. nf r^* ^ion of caustic potash of a specific gravity 
«i f J?^fo!l ^^ ^ ^" from 10127 to 1.0156, and washed thS- 

12 BoLd ^Hh 30 lbs. pearl ashes, joughly between each boiling "They are 
«* i..^ A ^ A i«^*»» «-«*o, then immersed m a solution of the oxymu- 
wasJbed and exposed. , , , riate of potash, originally of the strength 

Jo c A A u A of 10625, and afterwards reduced with 24 

. 13. Soured and washed. ♦:«,^„ ;*-\«-»„«««<» ^r «,-♦-.« ?« *kt 

times its measure ot water. In this pre- 

The linens are then taken to the nibbing paration they are suffered to remain 12 

hoard, and well rubbed with a strong lather hours." Dr. Stephenson says, that, for 

of black soap, after which they are well coarse linens, the steep is made by dissolv- 

Wttahed in pure spring water. At this pe- ing i lb. of oxymuriate of lime in 3 gallons 

ri«d they are carefully examined, and those ©f water, and afterwards diluting with 25 

which are fully bleached are laid aside to additional gallons. The ordinary specific 

he hhied and made up for the market, gravity of the oxymuriate of lime steeps, 

lliose which are not fully white, are re- by Mr. Ramsay, is 1.005. But from these 

tamed to be boiled and steeped in the oxy- tiata, little can be learned; because oxymu- 

muriate of potash, and soured until they rfate of lime is always more or less mixed 

ate fuBy white. By the above process, 690 ^ith common muriate of lime, or chloride 

lbs; of commercial alkali are used in bleach- of calcium, a little of which has a great ef- 

iHg 360 pieces of linen, each meas.uring 35 feet on the hydrometric indications. The 

yards. Hence, the expenditure of alkali period of immersion is 10 or 12 hours, 

would be a little under 2 lbs. a-piece, were Many bleachers employ gentle and long 

it not that some part of the above linens continued boiling without bucking. The 

may not be thoroughly whitened. It will, operation of souring was long ago effected , 

therefore, be a fair average, to allow 2 lbs. by butter milk, but it is more safely and 

foreaich piece of such g^ods. advantageously performed by the dilute 

On the above process we may remark, sulphuric acid uniformly combined with, 

that many enlightened bleachers have found the water by much agitation. 

it advantageous to apply the souring at a Mr. Tcnnent's ingenious mode of \initingr 

more early period, as well as the oxymuri- chlorine with pulverulent lime,, was one 

atic solution. According to Dr. Stephen- of the greatest improvements in practical 

son, in his elaborate paper on the linen and bleaching. When this^ chloride is well pre- 

hempen manufactures, published by the pared and properly applied,, it will not in- 

Belfast LiteraiT Society, 10 noggins, or jure the most delicate muslin. Magnesia 

quarter pints of oil of vitriol, are sufficient has been suggested as a substitute for lime, 

to make 200 gallons of souring. This gives but the high price of this alkaline earthy 

the proportion, by measure, of 640 water must be a bar to its general employment. 

to 1 of acid. Mr. Parkes, in describing the The muriate of lime solution resulting 

bleaching of calicoes in his Chemical Es- from the action of unbleached cloth on that 

says, says, that, throughout Lancashire, of ^e oxymuriate, if too strong, or too 

one meoiure of sulphuric acid is used with long appHed,. would weaken the texture of 

46 of water, or one pound of the acid to 25 cloth, as Sir H. Davy has shown. But the 

pounds of Water; and he states, that a sci- bleacher is on his guard against this acci- 

entific calico printer in Scotland makes hi* dent; and the process of souring, whicll 
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follows nost commonly the oxjrmtiriatic This operation is admirably adapted ill. 

Meep, thoroagfaly removes the adhering the cleansing of hospital linen. 

particles of lime. The following is the practice followed by 

Mr. Parkes informs us, that calicoes for a very skilful bleacher of muslins near 

inadder i¥ork, or resist work, or for the fine Glasgow. 

bale blue dipping, cannot without injury " In fermenting muslin g^ods, we sur- 

be bleached with oxymuriate of lime. They round them with pur spent leys from the 

require, he says, oxymuriate of potash. I temperature of 100° to 150° F. according 

believe this to be a mistake. Test liquors to the weather, and allow them to ferment 

made by dissolving indigo in sulphuric acid, for 36 hours. In boiling 112 lbs. = 112 

and then diluting the sulphate with water, pieces of yard-wide muslin, we use 6 or 7 

Or with infusion of cochineal, are employed lbs. of ashes, and 2 lbs. of soft soap, in 360 

to measure the blanching power of the oxy- gallons of water, and allow them to boil ibr 

inuriatic or chloridic solutions. But they 6 hours; then wash them, and boil them 

are all more Or less uncertain^ from the again, with 5 lbs. of ashes, and 2 lbs. of soft 

thangeableness of these colouring matters, soap, in the same quantity of water, and al^^ 

t have met with indigo of apparently ex- low them to boil 3 hours; then wash them 

eellent quality, of which four parts were with water, and immerse them into the so- 

Required to saturate the same weight of lutionofoxymuriate.of lime,at5ontbetest 

Oxymuriate of lime, as was saturated by tube, and allow them to remain from 6 to 

three parts of another indigo. Such colour- 12 hours; next wash them, and immerse 

fed liquors, however, though they give no them into diluted sulphuric acid at the spe- 

absolute measure of chlorine, afford useful cific gravity of 3^ on Twaddle's hydrorae-> 

means of comparison to the bleacher. ter = 1.0175, and allow them to remain an 

Some writers have recommended lime hour. They are now well washed, and boil- 

&hd sulphuret of lime as detergent substan- cd with 2i lbs. of ashes, and 2 lbs. of soap^ 

fees instead of alkali; but 1 believe no prac- for half an hour; afterwards washed and 

iical bleacher of respectability would trust immersed into the oxymuriate of lime ia 

to them. Lime should always be employed, before, at the strength of 3 on the testtubei 

howevet^, to make tlie alkalis caustic; in which is stroneer than the former, and al^ 

ivhich state their detergent powers are lowed to remam for 6 hours. They are again 

greatly increased. washed and immersed into diluted snU 

The coarser kinds of muslin are bleached phuric acid at the specific gravity of 3 Ml 

by steeping, washing, and then boiling them Twaddle's hydrometer =;= J.015. If the 

in a weak solution of pot and pearl ashes, goods be strong, they will require another 

They are next washed, and afterwards hoi 1^ steep, and sour. Atanyrate, the sul* 

boiled in soap alone, and then soured in phuric acid is well washed out before tbcy 

very dilute sulphuric acid. After being receive the finishing operation with starch, 

hashed from the sour, they are boiled with " With regard to the lime, which sotne 

soap, washed^ and immersed in the solu- use instead of alkali, immediately after fer- 

tiort of chloride of lime or potash. The boil- menting, the same weight of it is employ^ 

ing in soap, and immersion in the oxymu- as of ashes. The goods are allowed to boil 

tiate, is repeated, until the muslin is of a in it for 15 minutes, but not longer, others 

pure white colour. It is finally soured and wise the lime will injure the fabric." 

Vasbed in pure spring water. The same se- The alkali may be recovered from the 

ties of operations is used in bleaching fine brown lixivia, by evaporating them to dry- 

tnuslins, only soap is used in the boilings ness and gentle ignition of the residuum^ 

tommonly to the exclusion of pearl ash. But, in most situations, the expense of fuel 

Fast coloured cottons are bleached in the would exceed the value of the recovered 

following Way:— After the starch or dress- alkali. A simpler mode is to b<iil the foul 

ing IS well removed by cold water, they lixivium with quicklime, and a little pipe- 

are gently boiled with soap, washed, and clay and bullock's blood. After skimming, 

immersed m a moderately strong solution and subsidence, a tolerablV pure ley is oh* 

t)f oxymuriate of potash. This process is tainedi* 

l-epeated till the white parts of the cloth Under the head of chlorine, we hare de* 

are sufliciently pure. They are then soured scribed the prepai«ation of this article; and 

in dilute sulphuric acid. If these operations the chief circumstances respecting it to be 

be weU conducted, the colours, instead of noticed here is tlie apparatus, which must 

being impaired, will be greatly iinproved, be oti an extensive scale, and adapted to 

having acquired a delicacy of tint which the purpose of immersing and agiuUng the 

ho other process can impart. goods to be bleached. The process of dU- 

After immersing cloth or yarn in alka;^ tiUation may be performed in a large leaden 

lt^!m^h . '\ ^ t^^^ **" ^^"^ *^**^" ""^ iilembic,^^, Plate I. fig. 1; supported by 

ft wui t""^^^ ^"^ ^' '" * strong vessel, an iron trevet/, in an iron boUer e. This & 

it wdl be m a great measure bleached* heated by a ftinace 6, of Which a is the 
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i0ti1^ol«,€' the placefbr introdooin^ tii^ ibel; in ft tolutiort of oxygenated nturiatic vtM\ 

d is the handle of a stopper of burnt play, after which innnerse it in water, that none 

ibr regulating the draught. To the top of of the acid may remain behind. Thispapei^ 

the alembic is fitted a leaden cover », which when pressed and dried, will be fit for iistf 

is luted on, and has three perforations; one as before. 

Ibr the curved glass or leaden funn^ A, BLsiriift. An oreof zinc. 

through which &e sulphuric acid is to hit Bi.ooti. Tlie fluid which first presents 

poured in; one in the centre for the a^ta- itself to observation, when the parts of liv-r 

k tor A?, made of iron coated unth lead; and ing animals are divided or destroyed, is 

I the third for the leaden tube /, three inches the blood, which circulates with conside- 

> in diameter internally, through which die rable velocity through vessels, called veins 
gas is conveyed into the tubulated leaden and arteries, distributed into every part of 
ivceiver m. To prevent the agitator from the system. 

teaching to the bottom of the alembic, it is Recent blood is uniformly fluid, and of 
furnished with a conical leaden collar, a saline taste. Under the microscope, it ap' 
adapted to a conical projection round the pears to be composed of a prodigious num- 
hole in the centre of the cover, to which it ber of red globules, swimming in a trans- 
becomes so closely fitted by means of its- parent fluid. Afier standing for a short 
rotatory motton» ak to prevent the escape time, its parts separate into a thick red 
bf the gas. The tube /, passing throu^ the matter, or crassametttam, and a fhiid call- 

\ aperture m, to the bottom of the interme- ed serum. If it be agitated till cold, it 
£ate receiver nearly, which is two*thirds continues fluid; but a consistent polypous 
full of water, deposites there the litUe sul- matter adheres to the stirrer, which by re- 
phuric acid that may arise; while the chlo- peated ablutions with water becomes white, 
rine gas passes through the tube n into the and has a fibrous appearance; the crassa* 
ivooden condenser o o. The agitator p, mentum becomes white and fibrous by the 
turned by its handle t, serves to accelerate same treatment. If blood be received from 
the combination of the gas with the alkali, the vein into warm water, a similar fila- 
to which the horizontal pieces g 9, pro- mentous matter subsides, while the othef 
jeoting from the inside, likewise contribute, parts are dissolved. Alkalis prevent the 
The cover of this receiver has a sloping blood, from coagulating; acids, on the con' 
groove r, to fit close on its edge, which is trary, accelerate that effect. In the latter 
bevelled on each side; and a cock e served case, the fluid is found to contain neutral 
to draw off the liquor. Mr. Tennent's chlo- salts, consisting of the acid itself; united 
ride of lime has nearly superseded that ' with soda, which consequently must exist 
plan. in the blood, probably in a disengaged states 

The rags or other materials for making Alcohol coagulates blood. On the watei* 
paper may be bleached in a similar man- bath, blood affords an aqueous fluids neither 
ner: but it is best to reduce them first to acid nor alkaline, but of a fiunt smell, and 

I the state of pulp^ as then the acid acts easily becoming putrid. A stronger heat 

more uniformly upon the whole substance, gradually dries it, and at the same time 

For bleaching old paper: Boil your print- reduces it to a mass of about one-eighth f^ 

cd paper for an instant in a solution of its original weight. 

caustic soda. That from kelp may be used. * Blood usuafiy consists of about 3 partitf 

' Steep it in soap-suds, and then Wash it; serum to oile of criior. The serum is of a 
after which it may be reduced to pulp, pale greenish*yellow colour. Its specifi<< 
The soap may be omitted without much gravttv is about 1.029, while that of blood 

I inconvenience. For old written paper to be itsel/ is 1.053. It changes sirup of violeti 
Worked up again: Steep it in water acidu- to a green, from its containing free soda, 
lated with sulphuric acid, and then wash it At 156° serum coagulates, ai^ resembles 
well before it is taken to the mill. If the boiled white of tfgfS^ When this coagu* 
water he heated it will be more effectual. Isled albumen is squeezed, a muddy fluid 
To bleach printed paper, without destroy- exudes, which has been called the sero- 
ing its texture: Steep the leaves in a caus- sity. According to Berzelius, 1000 parts 
tic solution of soda, either hot or cold, of the serum of bullock's blood consist of 
and then in a solution of soap. Arrange 905. water, 79.99 albumen, 6.175 lactate of 
them alternately between cloths, as paper- soda and extractive matter, 3.565 muriates 
makers do thin sheets of paper when de^ of soda and potash, 1.52 soda and animal 
livered from the form, and subject them to matter, and 4.75 loss. 1000 parts of serum 
the press. If one operation do not render of human blood consist, by the same che- 
them sufficiently White, it may be repeated mist, of 905 water, 80 albumen, 6 muriates 
at often as necessarv. To bleach old writ- of potash and soda, 4 lactate of soda with 

' ten paper, without aestroying its texturex animal matter, and 4.1 of soda, and pho»- 
Steep the paper in Water acidulated with phate of soda with animal matter. There 
iulphuric acid, either hot or cold« and theii is no gelatin in ^erum* 
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The eraor has a tpedfic gravity of ftboat Dr. Carbonel of Barcelona has employed 

1.245. By making a stream of water flow serum of blood on an extensive scale in 

upon it till the water runs off colourless, it punting. Mixed with powdered quicklime 

i« separated into insoluble fibrin, and the or slaked lime, to a proper consistence, it 

soluble colouring matter. A little albumen is easily applied on wood, to which it thus 

has also been found in cruor. The propor- gives a coating of a stone colour, that dries 

tions of the former two, are 64 colouring quickly, without any bad smell, and resists 

matter, and 36 fibrin in 100. To obtain the the action of sun and rain. The wood 

colouring matter pure, we mix the cruor should be first covered with a coating of 

with 4 parts of oil of vitriol previously di- plaster; the composition must be mixed as 

luted with 8 parts of water, and expose the it is used, and the serum must not be stale, 

mixture to a heat of about 160 degfrees for It may be used too as a cement for water- 

5 or 6 houra. Filter the liquid while hot, pipes, and for stones for building under 

send wash the residue with a few ounces of water. 

hot water. Evaporate the liquid to one-half, . * Bloodstone. See Calcedont.* 

and add ammonia, till the acid be almost. Blow-pipe. This simple instrument will 

but not entirely saturated. The colouring be described under the article Labora- 

matler falls. Decant the supernatant liquid, to r y. 

lUter and wash the residuum, from the * We shall here presefht our readen first 

whole of the sulpluite of ammonia. When with an abstract of Assessor Gahn's late 

it is well drained, remove it with a platina valuable treatise on the common blow-pipe, 

blade, and dry it in a capsule. and shall afterwards ^ve an account of 

When solicit appeara of a black colour, Ih*. Clark's very interesting experiments 
hut becomes wine-red by diffusion through with the oxyhydro^en blow-pipe.* 
Water, in which, however, it is not soluble. The substance to be submitted to th© 
It has neither taste nor smell. Alcohol and action of the blow-pipe must be placed on 
ether convert it into an unpleasant smell- a piece of charcoal, or in a small spoon of 
ing kind of adipocere. It is soluble both in platina, gold, or silver; or, according to 
alkalis and acids. It approaches to fibrin in Saussure, a plate of cyanite may sometimes 
its constitution, and contains iron in a pe- be used. Charcoal from the pine is to be 
culiar state, -y of a per cent of the oxide preferred, which should be well ignited 
of which may be extracted fi-om it by cal- and dried, that it may not crack. The sides, 
cination. The incinerated colouring matter not the ends, of the fibres must be used, 
weighs l-80th of the whole; and these otherwise the substance to be fused spreads 
ashes consist of 50 oxide of iron, 7.S sub- about, and a round bead will not be form- 
phosphate of iron, 6 phosphate of lime, ed. A small hole is to be made in the char- 
with traces of magnesia, 20 pure lime, 16.5 coal, which is best done by a slip of plate iron 
carbonic acid and loss; or the two latter in- bent longitudinally. Into this hole the sub- 
gredients may be reckoned 32 carbonate of stance to be examined must be put in very 
lime. Berzelius imagfines that none of these small quantity; if a very intense heat is to 
bodies existed in the colouring matter, but be used, it should not exceed the size of 
only their bases, iron, phosphorus, calcium, half a peppercorn. 

carbon, &c. and th at they were formed dur- The metallic spoons are used when the 
ing the incineration. Prom the albumen of substance to be examined is intended to be 
blood, the same proportion of ashes may exposed to the action of heat only, and 
be obtsuned,bnt no iron. might undergo some change by immediate 
' No good explanation has yet been given contact with the charcoal. When the spoon 
of the change of colour which blood un- is used, the flame of the blow-pipe should 
dergoes from exposure to oxygen, and be directed to that part of it which con- 
other gases. Under the exhausted receiver, tains the substance under examination, and 
carbonic acid gas is disengaged from it. not be immediately applied to the substance 
The blood of the fcetus is darker coloured itself. The handle of the spoon may be in- 
than that of the adult; it has no fibrin, and sorted into a piece of charcoal: and if a 
no phosphoric acid. The huffy coat of in- very intense heat is required, the bowl of 
flamed blood is fibrin; from which the co- the spoon may be adapted to a hole in the 
louring matter has precipitated by the charcoal. Small portions may be taken up 
greater liquidity or slowness of coagula- by platina forceps. Salts and volatile sub- 
tion produced by the disease. The serum stances are to be heated in a glass tube 
of such blood does not yield consistent al- closed at one end, and enlarged according 
bumen by heat. In diabetes mellitus, when to circumstances, so as to form a small ma- 
the urine of the patient is loaded with su- trass. 

gar, the serum of the blood assumes the When the alteration which the substlilhce 

appearance of whey, according to Drs. Rol- underroes by the mere action of heat has 

lo and Dobson; but Dr. Wollaston has been observed, it will be necessary to exa- 

proved that it contuna no augar.* mine What further change takes place when 



BLO BLO 

wbeQ it U melted with various flu3»8, and > When the mineral or the soda contains 

how far it is capable of reduction to the sulphur or • sulphuric acid, the glass ac- 

inetailic state. quires a deep yellow colour, which by the 

These fluxes are, ^S^t of a lamp appears red, and as if pro* 

1. Microcosmic salt; a compound oi phos- duced by copper. 

phoric acid, soda, and ammonia. If the glass bead becomes opaque as it 

2. Subcarbonate of soda, which must be cools, so as to render the colour indistinct 
iree from all impurity, and especially from it should be broken, and a part of it mixed 
sulphuric acid, as this will be decomposed, with more of the flux, until the colour be- 
Midsulphuret of soda will be formed, which comes more pure and distinct. To render 
will dissolve the metals we wish to reduce, the colour more perceptible, the bead may 
and produce a bead of coloured glass with be either compressed before it cools, or 
substances that would otherwise g^ve aco- drawn out to a thread. 

lourless one. When it is intended to oxidate more 

3. Borax, which should be first freed highly a metallic oxide contained in a vi- 
from its water of crystallization. trifled compound with any of the fluxes. 

These are kept powdered in small phials; the glass is first heated by a strong flame. 

And when used, a sufficient quantity may and when melted is to be graduaUy with- 

be taken up by the moistened point of a drawn from the point of uie blue flame, 

knife: the moisture causes the particles to This operation may be repeated several 

cohere, and prevents tlieir being blown times, permitting the glass sometimes to 

away when placed on the charcoal. The cool, and using a jet of larg^ aperture with 

flux must then be melted to a clear bead, the blow-pipe. 

and the substance to be examined placed The reduction of metals is effected in the 

upon It. It IS then to be submitted to the following manner: The glass bead, formed 

action, first of the exterior, and afterwards after the manner already pointed out, is to 

of the interior flame, and the following cir- be kept in a state of fusion on the charcoal 

cumstances to be carefully observed:— as long as it remains on the surface, and is 

1. Whether the substance is dissolved; not absorbed, that the metallic particles 
and, if so, « may collect themselves into a globule. It is 

2. Whether with or without efferves- then to be fused with an additional quantity 
cence, which would be occasioned by the of soda, which will be absorbed by the char« 
liberation of carbonic acid, sulphurous coal, and the spot where the absorption has 
acid, oxygen, gaseous oxide of carbon, &c. taken place is to be strongly ignited by a 
. 3. The transparency and colour of the tube with a small aperture. By continuing 
glass while cooling. tliis ignition, the portion of metal which 

4. The same circumstances after cooling, was not previously reduced will now be 

5. The nature of the glass formed by the braught to a metallic state; and the process 
exterior flame, and may be assisted by placing the bead in a 
. 6. By the interior flame. smoky flame, so as tc cover it with soot 

7. The various relations to each of the that is not easily blown off. 

^"^•- The greatest part of the beads which 
It must be observed that soda will not contain metals are frequently covered with 
form a bead on charcoal, but with a cer- a metallic splendour, which is most easily 
tain degree ofheat will be absorbed. When, produced by a gentle, fluttering, smoky 
therefore, a substance is to be fused with flame, when the more intense heat has 
soda, this flux must be added in very small ceased. With a moderate heat the metallic 
quantities, and a very moderate heat used surface remains; and by a little practice it 
at firsts by which means a combination will may generally be known whether the sub- 
take place, and the soda will not be' ab- stance under examination contains a metal 
sorbed. If too large a quantity of soda has or not. But it must be observed, tliat the 
been added at first, and it has consequently glass of borax sometimes assumes exter- 
been absorbed, a more intense heat will nally a metallic splendour, 
cause it to return to the surface of the When the'charcoal is cold, that part im. 
charooal, and it will then enter into com- pregnated witli the fused mass should be 
biaa^oa. taken out with a knife, and ground with 
Some minerals combine readily with distillcdwater in a crystal, or what is much 
onR^ very small portions of soda, but melt better, an agate mortar. The soda will be 
yri& difficulty if more be added, and are dissolved; the charcoal will float, and may 
irfraolutely infusible with a larger quantity: be poured off; and the metallic particles 
and when the substance has no affinity lor will i-emain in the water, and may be exa^ 
this flux, it is absorbed by the charcoal, mined. In this manner most of the mct^* 
and BO GOiabiQation ensues. may be reduced. 
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MflalUmrf'tke JBai*«A« md AUtoBie Oxide* si. thv mstallic oxiims. ^ 

^*'^ Jf itw^^. Arsenic flies off accompanied by its cha- 

z. THE EARTHS. racteHstic smell, resembling* garlic. Wben 

J»a^. when coauimng w.tjr. mek. Ilirffi:^! f^r^'cl*^"" "" '"'^ 



•orbed by the charcoal, with effervescence, ^^^^^l*'^ charcoal. If arsenic is held 

which conUnues as long as it is exposed to :2„??^:!i^!V '^ f «? ^ ^i^covered by dip, 

the action of the instrument. ^S^^.^ ^'"^T * f-T- ""^ T'^ "Y^ 

5*mift7.t. If combined with carbonic acid, TC'JS^ n/"^"^ J*''''^ "^ •fterwarda 

and held in small thin plates with pUtina ^ "* ^^^ *"^ 'P*'**^^ . 

forceps in the interior flame, the carbonic Chrome. Ite green oxide, the form m 

acid is driven off; and on the side of the ^\^^ .>^ ^^^ commonly occurs, and tq 

plate farthest from the Ump, a red flame ^^^^^ »* " reduced by heating in the com- 

ia seen sometimes edged with green, and P?" air, exhibits the following properties: 

scarcely perceptible but bv the flame of a "^ *• fusible with tnicroeowUc ealt^ in the m* 

lamp. Sulphate of strontites is reduced in •^'^^ A™** into » glass which at the in^ 

the interior flame to a sulphuret. Dissolve "^ant of its removal from the flame, is of a 

this in a drop of muriatic acid, add a drop J»olent hue, approaching more to the dark 

of alcohol, and dip a smaU bit of stick in Wue or red, according to the proportion of 

the solution; it wiU bum with a fine red chrome. After coohiig, the glass is bluish- 

^iDQ, given, but less blue than the copper glass. 

lAtne. The carbonate is easily rendered [«.*•;« «a^«<?rwr flame the colour becomes 

caustic by heat; it evolves heat on being S^K***? «•» *"? ^^ "*'"?» }^^ *1^« fomoer. 

moistened, and is afterwards infusible be- wijh bortuc it forms a bright yellowish, or 

fore the blow-pipe. The sulphate is easily f ellow-red glass, in the exterior flame; and 

reduced to sulphuret, and possesses, be- » «*« nttenor flame, this becomes darker 

•ides, the property of combining with floor »nd greener, or bluish-green. The reduc. 

at a moderate heat, forming a clear ghiss. ^on with soda has not^een examined. 

The fluor should be rather in excess. Mohfbdie acid melts by itself upon th^ 

Magnena produces, like the strontites, charcoal with ebullition, and is absorbed* 
an intense brightness in the flame of the In a platina spoon it emits white fumes^ 
blow-pipe. A (urop of solution of cobalt be- and is reduced in the interior flame to mo* 
ing added to it. and it being then dried lybdous acid, which is blue; but in the err- 
and strongly ignited, a faint reddish colour terior flame it is again oxidated, and be* 
like flesh is produced, which, hpwever, is comes white. With mieroeomdc oaUi in the 
scarcely visible by the light of a lamp. And exterior flame, a small proportion of the 
magnesia may by this process be detected acid |^ives a green glass, which by gradual 
in compound bodies, if they do not contain additions of the acid passes through jrel- 
much metallic matter, or a proportion of low-green to reddish, brownish, and hya- 
alumina exceeding the magnesia. Some in- cinth-brown, with a slight tinge of green, 
ference as to the quantity of the magnesia In the interior flame the colour passes froni 
may be drawn from the intensity of the CO- vellow-green, through yellow-brown and 
lour produced. brown-i*ed, to black; and if the proportion 

All these alkaline earths, when pure, are of acid be large, it acquires a metallic lus* 

readily fusible in combination with the tre. like the sulphuret. which sometimes 

fluxes into a clear, colourless glass, with- remains after the glass has cooled. Molyb* 

out effervescence; but on adding a further die acid is but little dissolved by borax. In 

quantity of the earUi. the glass becomes the earlerior flaine the glass acquires a gray* 

opaque. yellow colour. In the interior flame, a quan- 

Alumina combines more slowly with the tity of black particles is precipitated from 

fluxes than the preceding earths do. and the clear glass, and leaves it almost colour* 

forms a clear glass, which does not become less when the quantity of molybdenum is 

opaque. But the most striking character of small, and blaclush when the proportion is 

alumina is the bright blue colour it ac- larger. If to a glass formed of this acid and 

quires from the addition of a drop of ni- microcosmic salt a little borax be added, 

trate of cobalt, after having been dried and and the mixture fused in the exterior flame, 

ignited for some time. And its presence the colour becomes instantiy reddish* 

may be detected in this manner in com- brown; in the interior flame the black par* 

pound minerals, where the metallic sub- tides are also separated, but in smaller 

stances are not in great proportion, or the quantity. By long continued heat the cor 

quantity of magnesia lai^. Alumina may lomr of the glass is diminished, and it ap* 

be a^a detected in ih» vgalvatalite. pe»r9 yellower )>y the light of ^ iapip thiq^ 
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hy day-llgfat This acid ii not reduced by matter is dissolved if the quantity be not 

soda in the interior flame. too |^eat, and the glass becomes bright 

TungMtic acid becomes upon the char- yellowish-green, and after further oxida- 

coal at first brownish-yeUow, is then re- tion yellowish-brown. If brought again into 

duced to a brown oxide, and lastly becomes the interior flame, the colour gradually 

black without melting or smoking. With changes to green, and the black matter is 

nucrocosmc talt it forms in the interior flame again precipitated, but no further redue* 

a pure blue glass, without an^ violet tinge; tion takes place. 

in the exterior flame this colour disappears, Oxide o/Mang'anese gives with nUcrocow- 

and re-appears again in the interior. With ndc talt in the exterior flame a fine amethyst 

borax, in the internal flame, and in small colour, which disappears in the interior 

proportions it forms a colourless glass, flame. With 6orax it g^ves a yellowish hya- 

which, by increasing the proportion of the cinth red glass. 

acid, becomes dirty gray, and then red- When the manganese, from its combina- 
dish. By long exposure to the external tion with iron, or any other cause, does not 
flame it becomes transparent, but as it cools produce a sufficiently intense colour in the 
it becomes muddy, whitish, and changes- p^lass, a little nitre may be added to it while 
ble into red when seen by day-light. It is m a state effusion, and the glass then be- 
not reduced. comes dark violet while hot, and reddish 

Oxide of Tantalum underg^s no change violet when cool: is not reduced, 
by itself, but is readily fused with micro- Oxide qf Tellurium, when gently heated, 

coomic oalt and with borax, into a clear co- becomes first yellow, then light red, and af- 

lourless glass, from which the oxide may terwards black. It melts and is absorbed 

be precipitated by heating and cooling it by the charcoal, and is reduced with a 

alternately. The glass then becomes opaque, slight detonation, a greenish flame, and a 

and the oxide is not reduced. smell of horse-raddish. Microcosmic oaU 

Oxide of Titanium becomes yellowish dissolves it without being coloured, 
when ignited in a spoon, and upon charcoal Oxide of Antimony is partly reduced in 

dark brown. With ndcrocotmic oalt it gives the exterior flame, and spreads a white 

in the interior flame a fine violet-coloured smoke on the charcoal. In the interior flame 

glass, with more of blue than that from it is readily reduced by itself, and with so- 

manganese. In the exterior flame this co- da. With microcosmic salt and with borax 

lour disappears. With borax it gives a dirty it forms a hyacinth-coloured glass. Metal- 

hyacinth colour. Us combinations with so- lie antimony, when ignited on charcoal, and 

da have not been examined. remaining untouched, becomes covered 

Ojn'i/eo/'CVrtvm becomes red-brown when with radiating acicular crystals of white 

ignited. When the proportion is small it oxide. Sulphuret of antimony melts on 

forms with the fluxes a clear colourless charcoal, and is absorbed, 
glass, which by increasing the proportion of Oxide of Bitmuth melts readily in s spoon 

oxide becomes yellowish-g^en while hot. to a brown glass, which becomes brighter 

With microcoemie «a//, if heated a longtime as it cools. With microcoomic taft it forms 

in the internal flame, it gives a clear co- a gray-yellow glass, which loses its trans* 

lourless glass. With borax, under similar parency, and becomes pale, when cool, 

circumstances, it gives a faint yellow-green Add a further proportion of oxide, and it 

glass while Warm, but colourless when cold, becomes opaque. With dorax it forms a 

Exposed again for some time to the exter- gray glass, which decrepitates in the inte^ 

no/ flame, it becomes reddish-yellow, which rior flame, and the metal is reduced and 

colour it partly retains when cold. If two volatilized. It is most readily reduced by 

transparent beads of the compound with itself on charcoal. 

microcosmic salt and with borax be ftised Oxide rf Zinc becomes yellow when 

together, the triple compound becomes heated, but whitens as it cools. A small 

opaque and white. Plies oif by reduction, proportion forms with nUcrocoomic talt and 

Oxide of Uranium, The yellow oxide by with borax a clear glass, which becomes 

ignition becomes green or greenish brown, opaque on increasing the quantity of oxide. 

With nricroeosmic oaU in the interior flame A drop of nitrate ofcobalt being added to 

it forms a clear yellow glass, the colour of the oxide, and dried and ignited, it be* 

which becomes more intense when cold. If comes green. With nda in the interior 

long exposed to the exterior flame, and fre* flame it is reduced, and bums with its cha* 

quently cooled, it gives a pale yellowish racteristic flame, depositing its oxide upon 

red-brown glass, which becomes greenish the charcoal. By this process zinc may be 

as it cools. With borax in the interior flame easily detected even in the automolite. 

a elear, colourless, or faintly green glass. Mixed with oxide of copper, and reduced, 

is formed, containing black particles, which the zinc will be fixed, and brass be obtain^* 

appear to be the metal in its lowest state of ed. But one of the most unequivocal cha« 

oxidation. In the exterior flame this black, nctersof th«oxiddof wcitto^atolveit 

Vol, I. 25 
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in vine^r, evaporate the solution to dry- its highest degree of purity, becomes yel- 
ness, and expose it to the flame of a lamp^ low when heated, then red, and when ap- 
when it will bum with its peculiar flame. proaching to ignition, black. If iron or lead 

Oxide of Iron produces with microcosmic be mixed with it, the colour is dark brown 
9ah or borax in the exterior flame, when when heated. These colours become yel- 
cold, a yellowish glass, which is blood-red lowish as the substance cools. Upon char- 
while hot. The protoxide forms with these coal in the inteiior flame it becomes and 
fluxes a green glass, which, by increasing continues white; and, if originally white and 
the proportion of the metal, passes through free from water, it undergoes no change of 
bottle-green to black and opaque. The glass colour by heating. It is very easily reduced 
from the oxide becomes green in the inte- without addition, but the reduction is pro- 
rior flame, and is reduced to protoxide, and moted by adding a drop of solution of soda 
becomes attractible by the magnet. When or potash. 

placed on the wick of a candle, it burns Oxide of Lead me\ta, and is very quickly 
with the crackling noise peculiar to iron, reduced, either without any addition, or 

Oxide of Cobalt becomes black in the when fused with microcosmic salt or bo- 
exterior, and gray in the interior flame. A rax. The glass not reduced is black, 
small proportion forms with microcoamie Oxide of Copper is not altered by the ex- 
Hdt and with borax a blue glass, that with terior flame, but becomes protoxide in the 
borax being the deepest. By transmitted interior. With both mcrocosmic salt and bo" 
light the glass is reddish. By farther addi- rax it forms a yellow-green glass while hot, 
tions of the oxide it passes through dark but which becomes blue-green as It cools, 
blue to black. The metal may be precipita- When strongly heated in the interior flame, 
ted from the dark blue glass by inserting a it loses its colour, and the metal is reduced, 
steel wire into the mass while in fusion. It If the quantity of oxide is so small that the 
is malleable if the oxide has been free from green colour is not perceptible, its pre- 
arsenic, and may be collected by the mag- sence may be detected by the addition of 
net; and is distinguished from iron by the a little tin, which occasions a reduction of 
absence ofany crackling sound when placed the oxide to protoxide, and produces an 
on the wick of a candle. opaque, red glass. If the oxide has been 

Oxide of Jacket becomes black at the fused with borax, this colour is longer pre- 
extremity of the exterior flame, and in the served; but if with microcosmic salt, it soon 
interior greenish-gray. It is dissolved rea- disappears by a continuance of heat 
dily, and in large quantity, by microcoamie The copper may also be precipitated 
9alt. The glass, while hot^ is a dirty dark upon iron, but the glass must be firat satu- 
red, which becomes paler and yellowish as rated with iron. Alkalis or lime promote 
it cools. After the glass has cooled, it re- this precipitation. If the glass containing 
quires large addition of the oxide to pro- copper be exposed to a smoky flame, the 
duce a distinct change of colour. It is near- copper is superficially reduced, and the 
ly the same in the exterior and interior glass covered while hot with an iridescent 
flame, being slightly reddish in the latter, pellicle, which is not always permanent af- 
Nitre added to tbe bead makes it froth, ter cooling. It is very easily reduced by 
and it becomes red-brown at first, and af- soda. Salts of co])per, when heated before 
terwards paler. It is easily fusible with bo- the blow-pipe, give a fine green flame. 
raXf and the colour resembles the preced- Oxide of Mercury before the blow-pipc 
ing. When this glass is long exposed to a becomes black, and is entirely volatilized, 
high degree of heat in the interior flame. In this manner its adulteration may be dis- 
it passes from reddish to blackish and covered. 

opaque; then blackish-gray, and translu- The other metals may be reduced by 
cent; then paler reddish-gray, and clearer; themselves, and may be known by their own 
and, lastly, transparent; and the metal is peculiar characters. 

precipitated in small white metallic glo- * Under the particular mineral species 
i)ules. The red colour seems here to be pro- their habitudes with the blow-pipe are 
duced by the entire fusion or solution of given. 

the oxide, the black by incipient reduction. Dr. Robert Hare, Professor of Natural 
and the gray by the minute metallic parti- Philosophy in the University of Philadel- 
.icles before they combine and form small phia, published, in the flrst volume of 
globules. When a little soda is added to the Bruce's Mineralogical Journal, an account 
glass formed with borax, the reduction is of very intense degrees of heat, which he 
in(»« easily eflfected, and the metal collects had produced and directed on difierent bo- 
itself into one single globule. When this dies, by ajet of flame, consisting of hydro- 
oxide contains iron, the glass retains its gen and oxygen gases, in the proportion 
own colour while hot, but assumes that of requisite for forming water. The gases 
' the iro;i as it pools. were discharged from separate gasometen. 

0Ti4f tf Tin, ^ form ei bydratCf and m and were brought in contact onl^ at a com- 
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mon orifice or nozzle of small diameter, proper to draw the piston to the top, b«» 

in which their two tubes terminated.! fore opening the lower stop-cock, lest the 

In the first number of the Journal of Sci- flame of the jet should be sucked back- 

ence and Arts, is a description of a blow- waprd, and cause explosion. It is likewise 

pipe contrived by Mr. Brooke, and exe- necessary to see that no little explosion 

cuted by Mr. Newman, consisting of a has dislodged tbe oil from the safety cy- 

strong iron box, with a blow-pipe nozzle Under. A bubbling noise is heard when the 

and stop-cock, for regulating the emission oil is present. A slight excess of hydrogen 

of air, which had been previously condensed is found to be advantageous, 

into the box, by means of a syringe screwed Platinum is not only fused the insUnt it 

into its top. For this fine invention we are is brought in contact with the flame of the 

ultimately indebted to Sir H.. Davy. John ignited gases, but the melted metal runs 

George Children, Esq. first proposed to him down in drops. Dr. Clarke has finely fused 

this application of Newman's apparatus for the astonishing quantity of half an ounce 

condensed air or oxygen, immediately after at once, by this jet of flame. In small quan-^ 

Sir H. had discovered that the explosion tities, it burns like iron wire. Palladium 

from oxygen and hydrogen would not com- melted like lead. Pure lime becomes a wax- 

municate through very small apertures; yellow vitrification. A lambent purple flame 

and he first tried the experiment himself always accompanies its fusion. The fusion 

with a fine glass capillary tube. The flame of magnesia is also attended with combus- 

was. not visible at the end of this tube, tion. Strontites fused with a flame, of an 

being overpowered by tlie brilliant star of intense amethystine colour, and after some 

the glass ignited at the aperture. minutes there appeared a small oblong mass 

Dr. Clarke, after bemg informed by Sir of shining matter in its centre. Silex instant- 
H. Davy that there would he no danger of ly melted into a deep orange-coloured glass, 
explosion in burning the compressed gases, which was partly volatilized. Alumina melt- 
by suffering them to pass through a fine ed with gi-eat rapidity into globules of a 
thermometer tube, -^ of an inch diameter, yellowish transparent glass. In these expe- 
and three inches in length; commenced a riments, supports of charcoal, platinum or 
series of experiments, which were attended plumbago, were used with the same effect, 
with most important and striking results. The alkalis were fused and volatilized the 
By the suggestion of Professor Cumming, instant they came in contact with the flame, 
there has been enclosed in the iron box, a with an evident appearance of combustion, 
small cylinder of safety, about half filled The following refractory native com- 
with oil, and stuffed at top with flne wire pounds were fused. Rock crystal, white 
gauze. The condensed gases mxiit pass quartz, noble opal, flint, calcedony, Kgyp- 
from the large chamber into this small tian jasper, zircon, spinelle, sapphire, to- 
one, up through the oil, and then across paz, cymophane, pycnite, andalusite, wa- 
the gauze, before they can reach the stop- velite, rubellite, hyperstene, cyanite, talc, 
cock and blow-pipe nozzle. By this means, serpentine, hyalite, lazulite, gadolinite, leu- 
the dangerous explosions which had oc- cite, apatite, Peruvian emerald, Siberian be- 
curred so frequently, as would have deter- ryl, potstone, hydrate of magnesia, subsul- 
red a less intrepid experimenter than Dr. phateofalumina,pagodite of China, Iceland 
Clarke, are now obviated. It is still, howe- spar, common chalk, Arragonite, diamond. 
ver, a prudent precaution, to place a wood- Gold exposed on pipe-clay to a flame, was 
en screen between the box and the opera- surrounded with a halo of a lively rose co- 
tor. The box is about five inches long, four lour, and soon volatilized. Stout iron wire 
broad, and three deep. The syringe is join- was rapidly burned. Plumbago was fused 
cd to the top of the box by a stop-cock, into a magnetic bead. Red oxide of titani- 
Near the upper end of the syringe, a screw um fused, with partial combustion. Red 
nozzle is fixed in it at right angles, to ferriferous copper, blende, oxides of plati- 
which the stop-cock of a bladder contain- num, gray oxide of manganese, crystalliz- 
ing the mixed gases may be attached, edoxideof manganese, wolfram, sulpburet 
When we wish to inject the gases, it is of molybdenum, siliceo-calcareous titani- 
. , um, black oxide of cobalt, pcchbiende, si- 

t My memoir on the supply and applica- liciferous oxide of cerium, cbromate of 
tion of the blow-pipe, in which the fusion iron, and ore of iridium, were all, except 
of the pure earths, and volatilization of pla- the second and last, reduced to the raetal- 
tinum, were first mentioned as practicable, lie state, with peculiar, and for the most 
was published in a separate pamphlet part, splendid phenomena. Jade, mica, ami- 
twelve years before the article on the com- anthus, asbestus, melt like wax before this 
pound blow-pipe appeared in Bruce's Jour- potent flame. 

nal. This was a republication of a paper . But the two most surprising of Dr. 

previously presented by Professor Sillim^i Clarke's experiments were, the fusion of 

totheConnectJCut Academy of Sciences. the meteoric stone from TAigle, and its. 
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eonvenion into iron; and the reduction of We shall conclude this article by the fol- 

iarium, from the earth barytes and its salts, lowing^ experiment of l>r. Clarke's: If you • 

Some nitrate of barytes, put into a cavity, take up two pieces of lead foil and pUti- 

at the end of a stick of chnrcoal, was ex- ■ 

Eosed to ti>c ignited gas. It fused with ve- hydrogen and the other of oxygen, which 
ement ebullition, and metallic globules do not mix till the moment of their corn- 
were clearly discernible m the midst of the ^^jstion; and consequently ai-e attended by 
boilmg fluid, suddenly forming, and as sud- ^^ j^:^^^ ^f j,„ xbis blow-pipe is in this 
denly disappeanng. On checking the flame, respect far preferable to that of Newman, 
the cavity of the charcoal was studded over ^^ ^^^j^^^ of Brooke, who appears to have 
with innumerable globules of a metal of been the first inventor, and it is not inferior 
the most brilliant lustre and whiteness, re- ^ u ^^ ^j^iy i„ ^ ^^^ ^^gi,^ degree, in in- 
■emblingthe purest platinum after fusion, ^^^sity of heat. We can besides supply it 
Some globules were detached and dropped ^j^j^ hydrogen gas and oxygen gas, com- 
into naphtha, where they retained for some pressed each in its own reservoir; but. if 
time their metalhc aspect. Their specific ^^ ^^^^ ^^ juj^e of i^ by the effects pro- 
gravity was 4.00. ^ ^ ^ ^ duced by this instrument, and by that of 
Dr. Clarke fused together a bead of ba- Brooke, there is but little advantage in 
num and one of platmum, each weighing y^^^- recourse to this means, 
one gram. The bronze coloured alloy weiffh- « Lavoisier, as is well known, by direct- 
ed two grains, proving a real combination, j^g oxygen gas upon burning charcoal, suc- 
The alloy of banum and iron IS black and ceeded in melting and volatilizing some 
brittle. Barium is infusible before the blow- substances, whicli, till that time, had been 
pipe,^?r w; but with borax it dissolves considered as infusible and fixed. (M^m. 
like barytes, with a chrysolite green co- je I'Acad. 1782 et 1783). He melted alu- 
lour. Mid disclosing metallic lustre to the ^i^e. and many of its mixtures; but he did 
file. The alloy of barium and copper is of ^^^ succeed in melting silex, barytes, Ume 
a vermilion colour. When silex is mixed j^j^^j njairnesia. 

into a paste with Ump-oil, and exposed on u ^r. Hare.' by means of his blow-pipe, 

a cavity of charcoal to the flame, it runs perfectly melted alumine, silex and barytes, 

readily into beads of various colours. If t^t with great difficulty, lime and magne. 

these be heated in contact with iron, an al- .ja. He brought silver and gold to a state 

loy of sihcium and iron is obtained, which ^f ebullition, and succeeded, almost in- 

discloses a metallic surface to the file. Mag- g^j^^^jy j,, volatilizing completely, globules 

nesium a«d iron may be alloyed m the same ^f platina of more than a line in diameter. 

^^y- . rL * . .u , ^ (Ann. de Chim. XLV. 134. et LX. 82.) 

By usmg from two to three volumes of « s^me years afterwards, Mr. Silliman. 

hydrogen to one of oxygen, and directing ppofessor of Chemistr>' and Mineralogy, 

the flame on pure barytes, supported on ^^o had co-operated in the early expe^i- 

pincers of slate. Dr. Clarke has more lately ^ents of Mr. Hare, performed new ones, 

revived barium m larger quantities, so as ^hich were published in 1813, in the first 

to exhibit Its qualities for some time. It ^^lume of the Memoirs of the Connecticut 

r t?. ^^7r!5 ^k!!?' *^"1 '"^^ ?"''*' Academv of Arts and Sciences; we proceed 

barytes. Muriate of rh^^^^^^ placed in a ^ give the principal results. 

charcoal crucible, yielded the metal rho- "Alumine waanerfectlv melted into a 

dium, brilliant lilce platinum. It is mallea- milk Senl"er^^^ 

ble on the anvil. Oxide of uranium, from « ^.i^^ :-to j. colourless e>laaa 

Cornwall, wa. aUo reduced to the metallic .. B^^^es ^nd stlo^^^^^^ i^to a grayish 

*^^^T white enamel. 

T I~~^ ' 7" ~~ ' "Glucine and Zircon were perfectly melt- 
^ t How far Dr. Ure has done me justice ©d into a white enamel, 
in this article, will be seen more fully in "Lime, prepared by the calcination of 
the strictures which I have lately publish- Carrara marble, was melted into & per- 
cd on " Clarke's gas blow-pipc," in Silli. fectly white and brilliant enamel, 
mw ■ Journal, No. 2, vol. 2. But it may be " The splendor of the light was such that 
sufficient to subjoin the following article the eye, when naked, and even when pro- 
translated into No. 1, vol. 3d. of the same tected by deeply coloured glasses, could 
journal, from the Annales de Chimie. From not sustain it. The lime was seen to become 
this It appears, that Dr. Qarke's plagia- rounded at the angles, and gradually to 
jisms are not hkely to receive the counte- sink down; and in a few seconds, there re- 
liance in France, which he has managed to mained only a small globular mass. 
^^^^ \!^ ^^ '" *^** ®^" country. « Magnesia was affected almost exactly 
• \ A Wow-pipe of Hare was described as Ume; the light reflected was equaUy vi- 
iij the Annals of Chemistry, (Vol. 4S, p. vid; the surface was melted into small vi- 
lla.; It IS supplied by two streams, one of treous globules. 
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num foil of equal dimensions, and roll fectly eonchoidal fracture, a glimmering 
them together, and place the roll upon internal lustre, and a shining streak. Its 
charcoal, and direct the flame of a candle colours are yeIlow.red,and brownish-black, 
cautiously towards the edges of the roll, when it is called mountain soap. It is trans- 
at about a red heat, the two metals will lucent, or opaque. Soft, so as to be easily 
combine with a sort of explosive force, cut, and to yield to the nail. It adheres to 
scattering their melted particles off the the tongue, has a greasy feel, and falls to 
charcoal, and emitting light and heat in a pieces in water. Sp. gr. 1.4 to 2. It may be 
very surprising manner. Then there will polished. If it be immersed in water after 
remain upon the charcoal a film of glass; it is dried, it falls asunder with a crackling 
which by further urging the flame towards noise. It occurs in wacke and basalt, in Si« 
it, will melt into a highly transparent glo- lesia, Hessia, and Sienna in Italy, and also 
bule of a sapphire blue colour. Also, if the in the clifts of the Giant's Causeway, Ire- 
platinum and lead be placed beside each land. The black variety is found in the trap 
other, as soon as the platinum becomes rocks of the Isle of Sky.* 
heated,you will observe a beautiful play of Bqlognian Stone. Lemery reports, 
blue light upon the surface of the lead, be- that an Italian shoemaker, named Vincen- 
coming highly iridescent before it melts.* zo Casciarolo, first discovered the phos- 

• Blue (Prussian). A combination of phoric property of the Bolognian stone. It 
oxide of iron with an acid distinguished is the pondeious spar, or native sulphate 
bytlienameof they«To-j&rtt*«c. See Acid of barytes. 

(Prussic), and Iron.* If it be first heated to ig^nition, then finely 

Blue (Saxon). The best Saxon blue co- powdered, and made into a paste with mu- 

lour may be given by the following compo- cilage; and this paste, divided into pieces 

sition: a quarter of an inch thick, and dried in a 

Mix one ounce of the best powdered in- moderate heat, be exposed to the heat of a 
digo with four ounces of sulphuric acid, in wind furnace, by placing them loose in the 
a glass bottle or matrass, and digest it for midst of the charcoal; a pyrophorus will bo 
one hour with the heat of boiling water, obtained, which, after a few minutes' ex- 
shaking the mixture at different times: posure to the sun's rays, will give light 
then add twelve ounces of water to it, and enough in the dark to render the figures, 
stir the whole well, and when grown cold, on the dial-plate of a watch Visible, 
filter it. * Boletxc Acid. See Acid (Bole^ 

Mr. Poemer adds one ounce of good dry tic).* 

potash at the end of twenty -four hours, and * Boletus. A g^nus of mushroom, of 

lets this stand as much longer, before he which several species have been subjected 

dilutes it with water. The cloth should be tc^chemical examination by M. M. Bracon- 

prepared with alum and tartar. no^and Bouillon La Grange. 

Bog Ores. See Ores of Iron. 1. Boletut Ju^UituUs, in 1260 parts, yield- 

* Bole. A massive mineral, having a per- ed, 1118.3 water, 95.68 fungin, 18 animal 
.; matter insoluble in alcohol, 12 osmazome, 

" Platina was not only melted, but vola- ^.2 vegetable albumen, 6 fungate of potash, 

tilized with strong ebullition. 1-2 adipocere, 1.13 oily matter, 0.5 sugar 

•* A great number of minerals, such as of mushrooms, and a trace of phosphate of 
rock crystal, chalcedony, beryl, Peruvian potash- 
emerald, peridot (chrysolite), ampbigene ^ 2. Boietus laricia, used on the continent 
(leucite), disth^ne (sappare), corundum, >" medicine, under the name of agaric. It 
zircon, spinel-ruby, &c. melted with the »» »« white, light friable pieces, of which 
greatest facility. ^^^ outside is like dark-coloured leather. 

«• In subsequent experiments, which Mr. Its taste at first sweetish, soon passes into 
Silliman has communicated to us, platina, bitterness and acrimony. Its infusion in wa- 
gold, silver, and many other metals were ter is yellowish, sweet-tasted, and reddens 
not only rapidly vaporized, but entered, at vegetable blues. It contains muriate of pot- 
the same time, into beautiful and viyid ash, sulphate of lime, and sulphate of pot- 
combustion, ssl^' Water boiled on agaric, becomes ge- 

** Although the experiments of Mr. Sil- latinous on cooling; and if the water be dis- 
iiman date in 1812, we have thought that sipated by evaporation, ammonia is exhaled 
they ought to be known upon our conti- by the addition of lime. Resin of a yellow 
nent. They demonstrate, on the one hand, colour, with a bitter sour taste, may be ex- 
that Mr. Clarke has been anticipated in tracted from it by alcohol. It yields ben- 
America, witli respect to the fusion of bo- xoic acid, by Sheele's process. The strong 
dies in the flame of hydrogen and oxygen; acids act with energy on agaric, and the 
—and on the other, that the blow-pipe of nitric evolves oxalic acid. Fixed alkalis 
Mare gives results almost perfectly identi- convert it into a red jelly, which emits an 
cal with those of Brooke.'* ammoniacal smell. 
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3. B^lehu igniariuB is found in most of lime, and 16 water and loss. Berz^Uos, 

countries, and particularly in the Highlands on the other hand, found only 2 per cent of 

of Scotland, on the trunks of old ash and combustible matter in teeth. The teeth of 

other trees. The French and Germans pre- adults, by Mr. Pepys, consist of 64 phos- 

pare it abundantly for making tinder^ by phate of lime, 6 carbonate of lime, 20 car- 

boiling in water, drying, beating it, and tilage, and 10 water or loss. The fossil 

Bteeping it in a solution of nitre, and again bones from Gibraltar, are composed of phos- 

drying it. In France it is called amadou, in phate of hme and carbonate, like burnt 

this country German tinder. It has been re- bones. Much difference of opinion exists 

commended in surgery, for stopping ha- with regard to the existence of fluoric acid 

morrhage from wounds. It imparts to wa- in the teeth of animals, some of the most 

ter a deep brown colour, and an astringent eminent chemists taking opposite sides of 

taste.Theliquidconsists of sulphate of lime, the question. It appears that bones buried 

muriate of potash, and a brown extractive for many centuries, still retain their albu- 

matter. When the latter is evaporated to men, with very little diminution of its quan- 

drjuess, and burned, it leaves a good deal tity.* 

of potash. Phosphates of lime and magne- Fourcroy and Vauquelin discovered phos- 

sia, with some iron, are found in the inso- phate of magnesia in all the bones they exa- 

luble matter. AlkaUs convert it with some mined, except human bones. The bones of 

difficulty into a soapy liquid, exhaling am- the horse and sheep afford about l-36th of 

monia. No benzoic acid, and little animal phosphate of magnesia; those of fish neai*ly 

matter, are found in this boletus. the same quantity as those of tlie ox. They 

4,JS9letu8p8eudO'igmariua, yielded to Brsi' account for this by observing, that phos- 

connot, watec, fung^n, a sweetish mucilage, phate of magnesia is found in the urine of 

boletate of potash, a yellow fatty matter, man, but not in that of animals, though both 

vegetable albumen, a little phosphate of equally take in a portion of magnesia with 

potash, acetate of potash, and fungic acid their food. 

combined with a base. The experiments of Mr. Hatchett show, 
5. JBoletu* viscidua was found by Bracon- that the membranous or cartilaginous sub- 
not to be composed, in a great measure, of stance, which retains the earthy salts within 
an animal mucus, which becomes cohesive its interstices, and appears to determine the 
by heat.* shape of the bone, is albumen. Mr. Hat- 
Bo ne. The bones of men and quadrupeds cbett observes, that the enamel of tooth ia 
owe their great firmness and solidity to a analogous to the porcellanous shells, while 
considerable portion of the phosphate of mother of peai*l approaches in its nature to 
lime which they contain. When these are true bone. 

rasped small, and boiled in water, they af- A curious phenomenon with respect to 
ford gelatinous matter, and a portion o^^t bones is the circumstance of their acquiring; 
or oil, which occupied their interstices. a red tinge, when madder is given to ani- 
* Calcined human bones, according to mals with their food. The bones of young 
Berzelius, are composed, in 100 parts, of pigeons will thus be tinged of a rose colour 
81.9 phosphate of lime, 3 fluate of hme, 10 in twenty-four hours, and of a deep scarlet 
lime, 1.1 phosphate of magnesia, 2 soda, and in three days; but the bones of adult ani- 
2 carbonic acid. 100 parts of bones by cal- mals will be a fortnight in acquiring a rose 
cination are reduced to 63. Fourcroy and colour. The bones most remote from the 
Vauquelin found the following to be the heart are the longest in acquiring this tinge, 
composition of 100 parts of ox bones: 51 Mr. Gibson informs us, that extract of log- 
solid gelatin, 37.7 phosphate of lime, 10 car- wood too, in considerable quantity, will 
bonate of lime, and 1.3 phosphate of magne- tinge the bones of young pigeons purple. On 
sia; but Berzelius gives the following as desisting from the use of this food, how- 
their constituents; 33.3 cartilage, 55.35 ever, the colouring matter is again taken up 
phosphate of Hme, 3 fluate of lime, 3.85 into the circulation, and carried off, the 
carbonate of lime, 2.05 phosphate of mag- bones regaining their natural hue in a short 
nesia, and 2.45 soda, with a little common time. It was said by Du Hamel, that the 
salt. bones would become coloured and colour- 
About l-30th of phosphate of magnesia less in concentric layers, if an animal were 
was obtained from the calcined bones of fed alternately one week with madder, and 
fowls, by Fourcroy and Vauquelin. When one week without; and hence he inferred, 
the enamel of teeth, rasped down, is dis- that the bones were formed in the same 
solved in muriatic acid, it leaves no albu- manner as the woody parts of trees. But he 
men, like the other bones. Fourcroy and was mistaken in the fact; and indeed had it 
Vauquelin state its components to be, 27.1 been true, with the inference he naturally 
gelatin and water, 72.9 phosphate of lime, draws from it, the bones of animals must 
Messrs. Hatchett and Pepys rate its compo- have been out of all proportion larger than 
sition at 78 phosphate of lime, 6 carbonate they are at present. 
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' Bones are of extensire use in the arts. In dectrical states. It fuses into a yellow en- 

their natural state, or dyed of various co- amel, after emitting a greenish light, 

lours, they are made into handles of knives Vauquelin's analysis gives, 83.4 boracic 

and forks, and numerous articles of turnery, acid, and 16.6 magnesia. It occurs in gyp- 

We have already noticed the manufacture of sum in the Kalkberg in the duchy of 

volatile alkali from bones, the coal of which Brunswick, and at Segeberg, near Kiel in 

forms bone black; or if they be afterwards Holstein.* 

calcined to whiteness in the open air, they Borax. The origin of Borax was for a 

constitute the bone ashes, of which cupels long time unknown in Europe. Mr. GriU 

are made, and which, finely levigated, are Abrahamson, however, sent some to Swe- 

used for cleaning articles of paste, and some den in the year 1772, in a crystalline form, 

other trinkets, by the name of burnt harts- as dug out of the earth in Thibet, where it 

horn. The shavings of hartshorn, which is is called Pounnxa, Mypoun, and Houipoun: 

a species of bone, afford an elegant jelly; it is said to have been also found in Saxony, 

and the shavings of other bones, of which in some coal pits. 

those of the calf are the best, are often em- It does not appear that borax was known 
ployed in their stead. to the ancients, their chrysocoUa being, a 
On this principle, Mr. Proust has recom- very different substance, composed of the 
mended an economical use of bones, parti- rust of copper, triturated with urine. The 
cularly with a view to improve the subsis- 'Word borax is found for the first time in 
tence of the soldier. He first chops them the works of Geber. 
into small pieces, throws them into a kettle Borax is not only found in the East, but 
of boiling water, and lets them boil about likewise in South America. Mr. Anthony 
a quarter of an hour. When this has stood Carera, a physician established at Potosi, 
till it is cold, a quantity of fat, excellent for informs us, that this salt is abundantly ob^ 
culinary purposes when fresh, and at any tained at the mines ofRiquintipa, and those 
time fit for making candles, may be taken in the neighbourhood of Escapa, where it 
off the liquor. This in some instances is used by the natives in the fusion of cop- 
amounted to an eighth, and in others even per ores. 

to a fourth, of the weight of the bones. The purification of borax by the Vene- 
After this the bones may be gp*ound, and tians and the Hollanders, was for a long 
boiled in eight or ten times their weight of time kept secret. Chaptal finds, after try- 
"water, of which that already used may form ing all tlie processes in the large way, that 
a part, till about half is wasted, when a very the simplest method consists in boiling the 
nutritious jelly will be obtained. The boiler borax strongly, and for a long time, with 
should not be of copper, as this metal is water. This solution being filtered, affords 
easily dissolved by the jelly; and the cover by evaporation crystals, which *are some- 
should fit very tight, so that the heat may what foul, but may be purified by repeat- 
be greater than that of boiling water, but ing the operation. 

not equal to that of Papin's digester, which Purified borax is white, transparent, ra- 

would give it an empyreuma. The bones ther greasy in its fracture, affecting the 

of meat that have been boiled, are nearly as form of six-sided prisms, terminating in 

productive as fresh bones; but Dr. Young three-sided or six-sided pyramids. Its taste 

found those of meat that had been roasted is styptic; it converts sirup of violets to a 

afforded no jelly, at least by simmering, or green: and when exposed to heat, it swells 

gentle boiling. up, boils, loses its water of crystalliza- 

• BoR Acic Acid. See Acid (Boracic). tion, and becomes converted into a porous. 
This acid has been found native on the white, opaque mass, commonly called Cal- 
edges of hot springs, near Sapo in the terri- cined Borax. A stronger heat brings it into 
tory of Florence; also attached to specimens a state of quiet fusion; but the glassy sub- 
frora the l.ipari Islands, and from Monte stance thus afforded, which is transparent, 
■Rotondo, to the west of Sienna. It is in and of a greenish -yellow colour, is solu- 
small pearly scales, and also massive; fusing ble in water, and effloresces in the air. It 
at the flame of a candle into a glassy glo- requires about eighteen times its weight 
bule. It consists, by Klaprotli's analysis, of of water to dissolve it at the temperature 
86 boracic acid, 11 ferriiginous sulphate of of sixty degrees of Tahrenheit; but water 
manganese, and 3 sulphate of lime.* at the boiling heat dissolves three times 

* BoRAciTE. Borate of magnesia. It is this quantity. Its component parts, accord- 
found in cubic crystals, whose fracture is ing to Kirwan, are, boracic acid 34, soda 
uneven, or imperfectly conchoidal. Shining 17, water 47. For an account of the neu- 
grcasy lustre; translucent; so hard as to tral borate of soda, and other compounds 
strike fire with steel; of a yellowish, gray- of this acid, see Acid (Boracic). 

ish, or greenish-white. Sp. grav. 2.56. It Borax is used as an excellent flux in do- 
becomes electric by heat; and the diagon- cimastic operations. It enters into the com- 
ally opposite solid angles, are in opposite position of reducing fluxes, and is of the 
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greatest use in Analysis by the blow-pipe. It is found in Eng^Und, ^France, Itnly^ 
It may be applied with advantage in g^lass Switzerland, Germany, Iceland, &c. 
manufactories; for when the fusion turns * Boyle's Fuming Liqjo or. Hydro- 
out bad, a small quantity of borax re-es- gpiretted sulphuret of ammonia.* 
tablishes it. It is more especially used in Braih of Animals. The brain has lonp 
soldering; it assists the fusion of the sol- been known to anatomists; but it is only of 
der, causes it to flow, and keeps the sur- late years that chemists have paid it any at^ 
face of the metals in a soft or clean state, tention. It is a soft white substance, of a 
which facilitates the operation. It is scarce- pulpy saponaceous feel, and little or no 
ly of any use in medicine. Its acid, called smell. Exposed to a gentle heat, it loses 
Seituive Salt, is used by some physicians; moisture, shrinks to about a fourth of its 
and its name sufiiciently indicates its sup^ original bulk, and becomes a tenacious 
posed effects. Mixed with shell lac, in the mass of a greenish -brown colour. When 
proportion of one part to five, it renders completely dried, it becomes solid, and frir 
the lac soluble by digestion in water heat- able like old cheese. Exposed to a strong 
ed near boiling. heat, it gives out ammonia, swells up^ 

* Boron. The combustible basis of bo- melts into a black pitchy mass, takes fire^ 
racic acid, which see.* burns with mudi flame and a thick pun- 

* Botany Bay Rksin exudes spon- gent smoke, and leaves a coal difflcuk of 
taneously from the trunk of the acaroia r«- incineration. 

simfera of New Holland, and also from the In its natural state, or moderately dried, 
wounded bark. It soon solidifies by the sun, it readily forms an emulsion by trituration 
into pieces of a yellow colour of various with water, and is not separated by filtra- 
sizes. It pulverizes easily without caking; tion. This solution lathers like soap-suds, 
nor does it adhere to the teeth when chew- but does not turn vegetable blue colours 
ed. It has a slightly sweet astringent taste, green. Heat throws down the dissolved 
It melts at a moderate heat. When kindled, brain in a flocculent form, and leaves an al- 
it emits a white fragrant smoke. It is in- kaline phosphate in solution. Acids se- 
soluble in water, but imparts to it the fla- parate a white coagulum from it; and form 
▼our of storax. Out of nine parts, six are salts with bases of lime, soda, and ammo- 
soluble in water, and astringent to the taste; nia. Alcohol too coagulates it. 
and two parts are woody fibre.* Caustic fixed alkalis act very powerfully 

* BoTRYOLiTE is a mineral which oc- on brain even cold, evolving much ammo- 
curs in mamillary concretions, formed of nia and caloric. With heat they unite with 
concentric layers; and also in botryoidal it into a saponaceous substance, 
masses, white and earthy- Its colour is The action of alcohol on brain is most 
pearl and yellowish-gray, with sometimes remarkable. When Fourcroy treated it four 
reddish-white concentric stripes. It has a times in succession with twice its weight 
rough and dull surface, and a pearly lus- of well rectified alcohol, boiling it a quarter 
tre internally. Fracture delicate stellular of an hour each time, in a long-necked ma- 
fibrous. Translucent on the edges. Brittle, trass with a grooved stopple, the three first 
but moderately hard. Sp. g^av. 2.85. It is portions of alcohol, decanted boiling depo- 
composed of 36 silica, 39.5 boracic acid, sited by cooling brilliant laminae of a yel- 
13.5 lime, 1 oxide of iron, 6.5 water. It lowish-white colour, diminishing in quan- 
froths and fuses before the blow-pipe into tity each time. The fourth deposited very 
a white glass. It is found in a bed of gneiss, little. The cerebral matter had lost 5-8ths 
near Arendahl in Norway. It is regarded of its weight; and by the spontaneous de- 
by some as a variety of Datholite.* position, and the subsequent evaporation 

*Box7RNONiTE. An antlmouial sulphuret of the alcohol, half of this was recovered 

of lead.* in needly crystals, large scales, or g^anu- 

BovEY Coal. This is of a brown or lated matter. The other half was lost by 
brownish-black colour; and lamellar tex- volatilization. This crystallized substance, 
ture; the lamina are frequently flexible of a fatty appearance, was agglutinated in- 
when first dug, though generally they to a paste under the finger; but did not 
harden when exposed to the air. It con- melt at the heat of boiling water, being 
sists of wood penetrated with petroleum merely softened. At a higher temperature 
or bitumen, and frequently contains py- it suddenly acquired a blackish-yellow co- 
rites, alum, and vitriol; its ashes afford a lour, and exhaled during fusion an em- 
small quantity of fixed alkali, according to pyreumatic and ammoniacal smell. This 
tlie German chemists; but according to Mr. shows that it is not analogous to sperma- 
Mills, they contain none. By distillation it ceti, or to adipocere; but it seems more to 
yields an ill-smelling liquor, mixed with resemble the fat lamellated crystals con- 
volatile alkali and oil, part of which is so- tained in some biliary calculi, which, how- 
Inble in alcohol, and part insoluble, being ever, do not soften at a heat of 234^ F. or 
of a mineral nature. become ammoniacal and empyreomatic at 



BRA BRA 

tbi« temperature, as the crystalline cere- petftls of violets may be preserved In the 

bral oil does. same way; as well as those of the pink 

A pmlion of this concrete oil, separated coloured lychnia, and scarlet rose.* 
from the alcohol by evaporation in the sun, Brazil Wood. ^Iie tree that afford^ 

formed a jfranulated pellicle on its surface, this wood, the cwsalpina crista, is of the 

of a consistence resembling that of soft growth of the Braxils in South America, 

Map. It was of a yellower colour than the. and also of the Isle of France, Japan, and 

former, and had a marked smell of animal elsewhere. U is chiefly used in the process 

extract, and a perceptible saline taste. It of dyeing. The wood is considerably hard, 

was divisible in water, gave it a milky ap. is capable of a good polish, and is so heavy, 

pearance, reddened litmus paper, and did that it sinks in water, its colour is pale 

not become really oily, or fusible after the when newly cut, but it becomes deeper by 

manner of an oil, till it had given out am- exposure to the air. The various specimena 

monia, and deposited carbon, by the action differ in the intensity of their colour; but 

of fire or caustic alkalis. the heaviest is reckoned the most valuable. 

A similar action of alcohol on the brain, It has a sweetish taste when chewed, and 

nerves, and spinal marrow, is observed af- is distinguished from red sanders, or san- 

ter long maceration in it cold, when they dal, by its property of giving out its colour 

are kept as anatomical preparations. with water, which tliis last does not. 

• Vauquelin analyzed the brain and found If tlie brazil wood be boiled in water for 

tile following constituenU in 100 parts: 80 a sufficient time, it communicates a fine red 

water, 4.53 white fatty matter, 0.7 reddisli colour to that fluid. The residue is very 

fatty matter, r. albumen, 1.12 osmazome, dark coloured, and gives out a considerable 

1.5 phosphorus, 5A5 acids, salts, and sul- portion of colouring matter to a solution of 

phur. The medulla oblongata and nerves alkali. Alcohol exu-acts the colour from 

have the same chemical composition.* brazil wood, as does likewise the volatile 

The spontaneous change that brain un- alkali; and both these are deeper than tha 

dergoes in certain situations,. has already aqueous solution. The spirituous tincture, 

been noticed under the article Adipo- according to Dufay, stains warm marble of 

CZK%. a purplish red, which on increasing the 

Bbandy. This well known fluid is the heatbecomes violet; and if the suined mar- 
spirit distilled from wine. The greatest ble be covered with wax, and considerably 
quantities are made in Languedoc, where heated, it changes through all the shades 
this manufacture, upon the whole so perni- of brown, and at last becomes fixed of a 
cious to society, first commenced. It is ob- chocolate colour. 

tained by distillation in the usual method, • The colours imparted to cloth by brazil 

by a still, which contains five or six quin- wood are of little permanence. A very mi- 

tals of wine, and has a capital and worm nute portion of alkali, or even soap darkens 

tube applied. Its peculiar flavour depends^ it into purple. Hence paper stained with it 

no doubt, on the nature of the volatile prin.- may be used as a test of saturation with the 

dples, or essential oil, which come over salts. Alum added to the decoction of thif 

along with it, and likewise, in some mea- wood, occasions a fine crimiM>n*red precipi? 

sure, upon the management of the fire, the tate, or lake, which is increased in quantity 

wood of -the cask in which it is kept, &c. by the addition of alkali to the liquor. The 

It is said, that our rectifiers imitate the crimson-red colour is also precipitated by 

flavour of brandy, by adding a small pro- muriate of tin; but it is darkened by the 

portionof nitrous ether to the spirit of malt salts of iron. Acids change it to yellow, 

or molasses. See Alcohoi*. from which, however, solution of tin re- 

Brass. An elegant yellow-coloured com- stores it to its natural hue. The extract of 

pound metal, consisting of copper com- brazil wood reddens litmus paper, by de- 

bined with about one-third of its weight of priving it of the alkali whiph darkens it.* 
zinc. The best brass is made by cenienta- Bread. I am not acquainted with any 

tion of calamine, or the ore of zinc, with set of experiments regularly instituted and 

granulated copper. See Copper* carried into eff*ect, for ascei*taining what 

Brassica Rubra. The red cabbage af- happens in the preparation of bread. Fari- 

-fords a very excellent test both for acids naceous vegetables are converted into meal 

and alkalis; in which it is superior to lit- by trituration, or grinding in a mill, and 

mus» being naturally blue, turning green when the husk or bran has beeii separated 

with alkalis, and red with acids. * The by siding or bolting, the pow.der is called 

minced leaves may be dried before the fire flour. This is composed of a sipall quantity 

till they become quite crisp, when they of mucilaginous saccharine matter, solu- 

ought to be put into a bottle, and corked ble in cold water, much starch, which is 

D^. Hot water poured on a little of the dried scarcely soluble in cold water, but com* 

leaves, afibrds an exte^nporaneous test bines with that fluid by heal, and an adhe- 

^uor for acids and al^t. The purple m» gray substance insplu^e in water, al- 

Vdl# I. 26 ■* 
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ctiioly oily or etlier, and resemblinfif an Mii- coniiieiiein(p fenneiitation is found to be» 

mill BubfUnce in many of its properties, that the mass is rendered more digestible 

See Wheat, STAacH, Gluts n (Ybob- and lig^tt by which last expression it is 

table), Muoilaoe. understood, that it is rendered much more 

When flour is kneaded together with porous by the disen^gement of elastic 
water, it forms a tourh paste, containing fluid, that separates its parts from each 
these principles very Uttle idtered, and not other, and greatly increases its bulk. The 
easily digested by the stomach. The acti<m operation of baking puts a stop to this pro- 
of heat produces a considerable change in cess, by evaporating great part of the mois- 
the gluten, and probably in the starch, ren- ture which is requisite to favour the cbe-» 
dering the compound more easy to masti- mical attraction, and probably also by still 
cate, as weU as to digest Hence the first farther changing the nature of the compo- 
approaches towards Uie making of bread nent parts. It is then bread, 
consisted in parching the com, either for Bread made according to the preceding 
immediate use as food, or previous to its method will not possess the uniformity 
trituration into meal; or else in baking the which is requisite, because some parts nm 
flour into unleavened breads or boiling it be mouldy, while others are not yet sum- 
into masses more or less consistent; of all ciently changed from the state of dough. 
Which we have sufficient indications in the The same means are used in thia case as 
histories of the earlier nations, as well as in have been found effectual in promoting the 
the various practices of the modems. It ap- uniform fermentation of large masses. This 
pears likewise flnom the Scriptures, that the consists in the use of a leaven or ferment, 
practice of making leavened bread is of which is a small portion of some matter o^ 
iery considerable antiquity; but the addi- the same kind, but in a more advanced 
tton of yeast, or the vinous ferment, now stage of the fermentation. After the leaven 
so generally used, seems to be of modem has been well incorporated by kneading 
date. into fresh dough, it not only brings on the 

Unleavened bread in the form of small fermentation with gi-eater speed, but causes 

cakes, or biscuit, is made for the use of it to take place in the whole of the mass at 

shipping in large quantities; but most of the same time; and as soon as the dough 

the breaid used on shore is made to under- has by this means acquired a due increase 

go, previous to baking, a kind of ferment- of bulk from the carbonic acid, which en- 

ation, which appears to be of the same na- deavours to escape, it is judged to be suffi- 

ture as the fermentation of saccharine sub- ciently fermented, and ready for the oven, 

atances; but is checked and modified by so The fermentation by means of leaven or 

many circumstances, as to render it not a sour dough is thought to be of the acetous 

little difficult to speak with certainty and kind, because it is generally so managed 

precision respecting it. See Feembnt a- that the bread has a sour flavour and taste. 

Tioir. But it has not been ascertained that this 

When dough or paste is \eh to undergo acidity proceeds from true vinegar. Bread 
a spontaneous decomposition in an open raised by leaven is usually made of a mix- 
vessel, the various parts of the mass are ture of wheat and rye, not very accurately 
differently affected, according to the hu- cleared of the bran. It is distinguished by 
midity, the thickness or thinness of the the name of rye bread; and the mixture of 
part, tlie vicinity or remoteness of fire, and these two kinds of grain is called bread- 
other circumstances less easily investig^ated. com, or meslin, in many parts of the king- 
The saccharine part is disposed to become dom, where it is raised on one and the 
converted into alcohol, the mucilage has a same piece of ground, and passes through 
tendency to become sour and mouldy, while all the processes of reaping, threshing, 
the ^uten in all probability verges toward grinding, &c. in this mixed state. 
the putrid state- An entire change in the Yeast or barm is used as the ferment for 
chemical attractions of the seveiil compo- the finer kinds of bread. This is the muci- 
nent parts must then take place in a pro- laginous froth which rises to the surface 
gressive manner, not altogether the same of beer in its first stage of fermentation, 
in the internal and more humid parts as in When it is mixed with dough, it produces 
the external parts, which not only become a much more speedy and efifectual f<»ment- 
diy by simple evaporation, but are acted ation than that obtained by leaven, and the 
upon by the surrounding air. The outside bread is accordingly much lighter » and 
may therefore become mouldy or putrid, scarcely ever sour. The fermentation by 
while the inner part may be only advanced yeast seems to be almost certainly of the 
to an acid state. Occasional admixture of vinous or* spirituous kind^ 
the mass would of course not only produce Bread is much more uniformly miscible 
some change in the rapidity of this altera- with water than dough; and on this circum- 
tion, but lixewise render it more uniform stance its good qualities most probably do 
throughout the whole. The effect of this in a great measure depend. 



BR£ BRB 

> A very gmit nnnber of procestes are - ^* Ano^er tubviance emplojed bj ins^ 
used by cooks, confectioners, and others, dulent bakers is subcarbonate of ammonia, 
to make cakes, puddinn, and other kinds With this salt they realize the important 
of bread, in which different qualities are consideration of producing light and por- 
tequired. Some cakes are rendered brittle, ous bread from spoiled, or what is techni* 
or as it is called ^trt, by an admixture of cally called tour Jlour. This salt, which be- 
sugar or of starch. Another kind of brittle- comes wholly converted into a gaseous 
ness is given by the addition of butter or substance during the operation of baking, 
fit. White of egfg, gum-water, isinglass, causes the dough to swell up into air bub- 
and other adhesive substances, are used, bles, which carry before them the stiff 
wiien it is intended that the effect of fer- dough, and thus it renders the dough por- 
mentation shall expand the dough into aa ous^ the salt itself is at the same time to- 
exceedingly porous mass. Dr. Percival has tally volatilized during the operation of 
recommended the addition of sakp, or the baking."—" Potatoes are likevrise largely, 
BOtritioQS powder of the orchis root. He and perhaps constantly used by fraudulent 
•ays, that an ounce of sakp, dissolved in bakers, as a cheap ingredient to enhance 
a quart of water, and mixed with two their profit.** — *< There are instances of 
pounds of flour, two ounces of yeast, and convictions on record, of bakers having 
eighty grains of salt, produced a remark- used gypsum, chalk, and pipe-clay, in the 
•bly gfood loaf, weighing three pounds two manufacture of bread." 
ounces; while a loaf made of an equal Mr. £. Davy, Prof of Chemistry at the 
quantity of the other ingredients, without Cork Institution, has made experiments, 
the salep, weighed but two pounds twelve showing that from twenty to forty grains 
ounces. If the salep be in too large quan- of common carbonate of magnesia, well 
tity, however, its peculiar taste will be dis- mixed with a pound of the worst new 90r 
tinguishable in the bresd. The farina of condf flour, materially improved the qua* 
potatoes likewise, mixed with wheaten lity of the bread baked with it. 
flour, makes very good bread. The reflect- The habitual and daily introduction of 
ing chemist will receive considerable in- a portion of alum into the human stomach, 
formation on this subject from an attentive however small, must be prejudicial to the 
inspection of the receipts to be met with exercise of its functions, and particularly 
in treatises of cooking and confectionary, in persons of a bilious and costive habit. 
' * Mr. Accum, in his late Treatise on Cu- And besides, as the best sweet flour never 
Unary Poisons, states, that the inferior stands in need of alum, the presence of 
kind of flour which thei London bakers ge- this salt indicates an inferior and highly 
nerally use for making loaves, requires die acescent food; which cannot fail to agg^a- 
addition of idum to g^ve them the white vate dyspepsia, and which may generate a 
appearance of bread made from fine flour, calculous diathesis in the urinary organs. 
** The baker's flour is very often made of Every precaution of science and law ought 
theworstkindsof damaged foreign wheat, therefore to be employed to detect and 
and other cereal grains mixed wiui them in stop such deleterious adulterations. Bread 
grindihgthe wheat into flour. In this capital, may be analyzed for alum by crumbling it 
no fewer than six distinct kinds of wheaten down when somewhat stale in distilled wa- 
flour are brought into the market. They ter, squeezing the pasty mass through a 
are c alled fine flour, seconds, middlings, piece of cloth; and tiien passing the liquid 
fine |flfe|bigs, coarse middlings, and twen- through a paper filter. A limpid infusion 
^7*P^^PK>u^- Common garden beans and will thus be obtained. It is difficult to pro- 
peas^Kalso frequently ground up among cure it clear if we use new bread or hot 
the London bread flour. water. K dilute solution of muriate of ba- 
" The smallest quantity of alum that can rytes dropped into the filtered infusion, 
be employed with effect to produce a white, will indicate by a white cloud, more or less 
light, and porous bread from an inferior heavy, the presence and quantity of alum. 
Idnd of flour, I have my own baker's aii- I find that genuine bread gives no precipi. 
thority to state, is from three to four ounces tate by this treatment. The earthy adulte- 
to a sack of flour weighing 240 pounds." rations are easily discovered by incinerat- 
•* The following account of making a sack *ing the bread at a red heat in a shallow 
or five bushels of flour into bread, is taken earth vessel, and heating the residuary 
from Dr. P. Markham's considerations on ashes with a little nitrate of ammonia. The 
the ingredients used in the adulteration of earths themselves will then remain, charac 
flour and bread, p. 21. terized by their whiteness and insolubility. 
Five bushels of flour. The latest chemical treatise on the art of 
Eight ounces of alum, making bread, except the account given by 
Four lbs. salt, Mr. Accum in his work on the adulteraHont 
Haifa gallon of yeast mixed with about offiod, is the article Baking in the Supple- 
Three galloM of water. neat to the £nc}'olopxdia Britanmca,-^a 
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work adorned by the ditfsertationiB of Biot, within a few periods to reduce the adalte- 

Brande» Jeffrey, Lesley, Playfair, and SteWr ration to one ounces 

art. That this voluntary abstraction of -^ of 

Under Proeett of Bakings we have the the alum, ami substitution of superior and 
following: statement: " An ounce of alum is more expensive ftour, is not expected by 
then dissolved oVer the fire in a tin pot, and him from the London bakers, is sufficiently 
the solution poured into a large tub, calU evident from the following story: It would 
ed by the bakers the ieaaoning-tub. Four appear that some of his friends had invent* 
pounds and a half of salt are hkewise put ed a new yeast for fermenting dough by 
into the tub, and a pailful of hot water." mixing a quart of beer barm with a paste 
Note on this passage. — " In London, Where made of ten pounds of flour and two gaJU 
the goodness of bread is estimated entirely Ions of boiling water, and keeping this 
by its whiteness, it is usual with those mixture warm for six or eight hours, 
bakers who employ flour of an inferior ** Yeast made in this wayj" says he, ** an* 
quality to add a« much alum as common swers the purposes of the baker much bet- 
salt to the dough. Or in other words, the ter than brewer's yeasty because it is clear* 
quantity of salt added is diminished one- er, and free from the hop mixture^ which 
half, and the deficiency supplied by an sometimes injures the yeast of the brewer* 
equal weight of alum. This improves the Some years ago the bakers of London, sen- 
look of the bread very much, rendering it sible of the superiority of this artifictai 
much whiter and firmer." yeast, invited a company of manufacturers 

In a passage which we shall presently from Glasgow to establish a manufactory 
quote, our author represents the bakers of of it in London, and promised to use no 
London joined in a. conspiracy to supply other. About 5000/. accordingly were laid 
the citizens with bad bread. We may hence out on buildings and materials, and the 
infer, that the full allowance be assigns of manufactory was begun on a considerable 
2| pounds of alum for every 2i pounds of scale. The ale brewers, finding tlieir yeast) 
salt, will be adopted in converting a sack for which they had drawn a good price, lie 
of flour into loaves. But as a sack of flour heavy on their hands^ invited aU the jour- 
weighs 280 pounds, and furnishes on an neymen bakers to their cellars, gave them 
average 80 quartern loaves, we have 2i their full of ale, and promised to regale 

l)6und« divided by 80, or 'ilfii!^' = them in that m^iner every day piovidsd 

'^ ^ ^ * 80 they would force their masters to take all 

197 grains, for the quantity present by this their yeast from the ale brewers. The jour^ 

writer in a London quartern loaf. Yet in neymen accordingly declared in a bodjf^ 

the very same page (39th of volume 2d) that they M^ould work no more for their 

we have the following passage: ** Alum is masters unless they gave up taking any 

not added by all bakers. The writer of this more yeast from the new manufactory. The 

article has been assured by several bakers masters were obliged to comply; the new 

iof respectability, both in Edinburgh and manufactory was stopped; and the titAaM- 

Glasgow, on whose testimony he relies, and tants of London xoere obliged to continve to 

who made excellent bread, that they never eat worge bread, because it roat the intereot 

employed any alum. The reason for ad- of the ale brewers to sell the yeast. Such 

^ing it given by the London bakers is, that is the influence of journeymen bakers in 

it renders the bread whiter, and enables the metropolis of England!" 

them to separate readily the loaves from This doleful diatribe seems Jgg|^ ex- 

each other. This addition has been alleged travagant; for surely beer-yeast4^Hbri>e 

by medical men, and is considered by the nothing noxious to a porter-drink^ peo- 

community at large as injurious to the pie, from a slight impregnation of hops; 

health, by occasioning constipation. But if while it must form probably a more ener- 

we consider the small quantity of this salt getic ferment than the fermented paste of 

added by the baker, not quite 5^ grains to the new company, which at any rate could 

a quartern loaf, we will not readily admit be prepared in six or eight hours by any 

these allegations. Suppose an individual to baker who found it to answer his purpose 

cat the seventh part of a quartern loaf a- of making a pleasant eating bread. But it 

day, he would only swallow eight-tenths of is a very serious thing for a lady or gcntlc- 

a grain of alum, or in reality not quite so man of sedentary habits, or infirm consti- 

much as half a grain, for one-half of this tution* to have their digestive process daily 

salt consists of water. It seems absurd to vitiated by damaged flour, whitened with 

Suppose that half a grain of alum, swal- ,197 grains of alum per quartern loaf. Aci- 

lowed at different times during the course dity of stomach, indigestion, flatulence, 

of a day, should occasion constipation." headaches, palpitation, costiveness, and 

Is It not more absurd to state 2j pounds, urinary calculus, may be the probable con- 

or 36 ounces, as the alum adulteration of sequences of the habitual introduction of 

a tack of flour by the London bakers, and so much acidnlous and aceseent matter. 



BRI B^d 

t hive made mimy experiments on bread, Riaking brieks, must be greater the more 

and have found the pn^rtion of alum very such clay is found to contract in burning; 

Variable. Its quantity seems to be proper- but that the best clays are those which need 

tjonaltothe badness ofthe flour; and hence no sand. Bricks should be well burned; 

when the best flour is used, no alum need but no vitrification is necessary, when they 

, be introduced. That alum is not necessary can be rendered hard enough by the mere 

for giving bread its utmost beauty, spongi- action of the heat. Where a vitreous crust 

nes8, and agreeableniss of taste, is un- might be deemed necessary, he recom- - 

doubted, since the bread baked at the esta- mends the projection of a due quantity of 

blishment of Mr. Harley of Willowbank, salt into the furnace, which would produce 

Glasgow, in which about 20 tons of flour the effect in the same manner as is seen in 

are converted into loaves in the course of the fabrication ofthe English pottery call- 

« week, unites every quality of appearance, ed stone-ware. 

with an absolute freedom from tlmt acido- A kind of bricks called fire-bricks are 
astringent drug. He uses six pounds of made from slate-clay, which are very hard, 
salt for every sack of fl«fur; which from its heavy, and contain a large proportion of 
good quality generally aflbrds 83 or 84 sand. These are chiefly used in the con- 
quartern loaves of the legal weight, of four struction of furnaces for steam-engines, or 
pounds five ounces and a half each. I'he other large works, and in lining the ovens 
loaves lose nine ounces in the oven. For an of glass-houses, as they will stand any de- 
account ofthe constituents of wheat flour, gree of heat. Indeed they should always be 
•ee Wheat.* employed where fires of any intensity are 

Breccia. An Italian term, frequently required, 
used by our mineralogical writers to de- * Bricks (Floating). Bricks, that 
note such compound stones as are com- swim on water, were manufactured by the 
f>osed of agghitinated fragments of consi- ancients; and Fabbroni discovered some 
derable size. When the agglutinated parts j-ears since a substance, at Castel del Fl- 
are rounded, the stone is called pudding- ano, near Santa Fiora, between Tuscany 
stone. Breccias are denominated according and the States of the Church, from which 
to the nature of their component parts, similar bricks might be made. It consti- 
Hius we have calcareous breccia, or mar- tutes a brown earthy bed, mixed with the 
bles, and siliceous breccias, which are still remains of plants. Haiiy calls it talc pulvC' 
more minutely classed, according to tlieir rulent siHcifire, and Brochant considers it 
Varieties. as a variety of meerschaum. The Germans 

Brewing. See Beer, Alcohol, and name it derftn^A/, (mountain meal), and the 

i^ERMENTATiON. Italians lattedi luiia, (moon milk). By Klap- 

Brick. Among the numerous branches roth's analysis, it consists of 79 silica, 5 

ofthe general art of fashioning argillaceous alumina, 3 oxide of iron, 12 water, and 1 

earths into useful forms, and afterward har- loss, in 100 parts. It agrees nearly in com^ 

dening them by fire, the art of making position with Kieaelguhr.* 

bricks and tiles is by no means one of the Brimstone. See Sulphur. 

iea&t useful. •BrioniaAlba. A root used in medi- 

Common clay is scarcely ever found in a cine. By the analysis of Vaiiquelin, it is 

state approaching to purity on the surface found to consist in a great measure of 

of the earth. It usually contains a large pro- starch, with a bitter principle, soluble in 

portion of siliceous earth. Bergmann exa- water and alcohol, some gum, a vegeto* 

mined several clays in the neighbourhood animal matter, precipitable by infusi<vi of 

of Upsal, and made bricks, which he baked galls, some woody fibre, a little sugar, and 

^th various degrees of heat, suffered them supermalate and phosphate of lime. It has 

to cool, immersed them in water for a con- cathartic powers; but is now seldom pre- 

siderable time, andtben exposed them to the scribed by physicians.* 

open air for three years. They were formed Brocatello. A calcareous stone or 

of clay and sand. The hardest were those marble, composed of fragments of four co 

into the composition of which a fourth part lours, white, gray, yellow, and red. 

ofsandhadentered. Those which had been . Bronze. A mixed metal, consisting 

exposed for the shortest time to the fire chiefly of copper, with a small proportion 

were almost totally destroyed, and crum- of tin, and sometimes other metals. It is 

bled down by the action of the air; such used for casting statues, cannon, bells, and 

as had been more thoroughly burned suf- other articles, in all which the proportions 

fered less damage; and in those which had of the ingredients vary. 
been fcMined of clay alone, and were half * Bronzite. This massive mineral has 

Titrified by the heat, no change whatever a pseudo-metallic lustre, frequently resem.> 

was produced. bhng bronze. Its colour is intermediate 

On the whole he observes, that the pro- between yellowish-^brown and pinchbeck- 

IN>rtion of sand to be used to any elay, in brown. Lustre shining; structure lamella? 
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with joints, parallel to the lateral planes Its taste is exceedingly bitter, acrid, aAd 
of a rhomboidal prism; the fragments are durable in the month. When administered 
streaked on the surface. It is opaque in in doses of a few gruns, it is poisonous, 
mass, but transparent in thin plates. White acting on animals like strychnia, but much 
streak; somewhat hard, but easily broken, less violently. It is not affected by the atr. 
Sp. grav. 3.2. It is composed of 60 silica. The dry crystals fuse at a temperature a 
37.5 magnesia, 10.5 oxide of iron, and 0.5 little above that of boiling water, and as- 
water. It is found in large masses in beds sume the appearance of wax. At a strong 
of serpentine, near Kranbat, in Upper Sti> heat, it is resolved into carbon, hydrogen, 
ria; and in a syenitic rock in Glen Tilt, in and oxygen; without any trace of azote. It 
Perthshire.* combines with the acids, and forms both 
* Brown Spah. Pearl Spar, or Sidero- neutral and super-salts. Sulphate of bra* 
oalcite. It occurs massive, and in obtuse cia crystallizes in long slender needles, 
rhomboids with curvilinear faces. Its co- which appear to be four-sided prisms, ter« 
lours are white, red, and brown, or even minated by pyramids of extreme fineness, 
pearl-gray and black. It is found crystal- It is very soluble in water, and moderately 
lised in flat and acute double three-sided in alcohol. Its taste is very bitter. It is de- 
pyramids, in oblique six-sided pyramids, composed by potash, soda, ammonia, ba- 
in lenses and rhombs. It is harder than rytes, strontites, lime, magnesia, morphia, 
calcareous spar, but yields to the knife, and strychnia. The bisulphate crystallises^ 
Its external lustre is shining, and internal more readily than the neutral sulphate, 
pearly. Sp. gr. 2.88. Translucent, crystals The latter is said to be composed or 
semi-transparent; it is casiljr broken into Sulphuric acid, 8.84 5 
rhomboidal fragments. It enervesces slow- Brucia 91.16 51.582 

ly with acids. It is composed of 49.19 car- i^r .• « ' r l • r - /> •:! ^ 

iT .^ .r ,. A A tin ^Jli *^ ^r ^ Muriate of brucia forms m four-sided 




,•*»« o ^.«K^».«^ ~^f »,.»a..n«.i» .nj «i « sulphuHC scid. Concentrated nitric acid 

rJr^u"i.ThrgT:rrie^o/t!.u ^^^n^^ *!>-«- b.su or both t^^ 

minend of a fibrous texture, flesh-red co- »•**»• ^^e munate cons.sU of 

lour, and massive.* Acid, 5.953 4.575 

• Brucia, or Brucine. A new vegeU- Brucia, 94.046 72.5 

ble alkaU, lately extracted from the bark Phosphate of brucia, is a crystallizablc, 

of the false angustura, or Brucea antidy- soluble, and slightly efflorescent salt. The 

•enterica, by M.M. Pelletier and Caventou. nitrate forms a gummy-looking mass; the 

Afler being treated with sulphuric ether, binitrate crystallizes in acicular four-sided 

to get rid of a fatty matter, it was subjec pHsms. An excess of nitric acid decom- 

ted to the action of alcohol. The dry resi- p^ses the brucia, into a matter of a fine 

duum from the evaporated alcoholic solu- ^cd colour. Acetate and oxalate of brucia 

tion, was treated with Goulard s extract, both crystallize. Brucia is insoluble in sul- 

or solution of sub-acelate of lead, to throw piju^c ether, the fixed oils, and very 

down the colouring matter, and the excess gU^htly in the volatile oils. When admin- 

of lead was separated by a current of sul- igt^red internally, it produces tetanus, and 

phuretted hydrogen. The nearly colouriess ^cts upon the nerves without affecting the 

alkaline hquid was saturated with oxalic train, or the intellectual faculties. Its in- 

acid, and evaporated to diyness. Ihe sa- tensity is to that of strychnia, as 1 to 12. 

line mass being freed from its remaining ppQ^ t^e discrepancies in the prime num- 

colouring particles, by absolute alcohol, i,er for brucia, deduced from the above 

was then decomposed by lime or magne- analyses, we see that its true equivalent 



sia, when the brucia was disengaged. It ^^ins to be determined. See Jownal de 

was dissolved in boiling alcohol, and ob- pftarmacie, Dec. 1819.» 

Uined in crystals, by the slow evaporation Brunswick Grrew This is an ammo- 

of the liquid. These crystals, when ob- . ^^^nswick ureen. 1 his is an amnao- 

tained by very slow evaporation, are ob- niaco-miiriate of copper, much used for 

lique prisms, the bases of which are par. Paper-hangings, and on the continent m od 

allelograms. When deposited from a sktu- P^>nting. See Copper. 

rated solution in boiling water, by cooling, * Buntkupperx. Purple copper ore.* 

it is in bulky plates, somewhat similar to Butter. The oily inflammable part of 

boracic acid in appearance. It is soluble milk, which is prtpared in many countries 

in 500 times its weight of boiling water, as an article of food. The common mode 

and in 850 of cold. Its solubility is much of preserving it is by the addition of salt, 

increased by the colouring matter of th« which will keep it good a considerable 

tark. time, if in sufficient quantity. BCr. £atM 
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infotiBS us* in bis Sunrey of the Turidsh earned to the Bast Indies, if paokad lo as 

Empire, that most of the butter used at not to melt 

Constantinople is brought from the Crimea In the interior parts of Africa, Mr. Park 

and Kirban, and that it is kept sweet, by informs us, there is a tree much resem- 

melting it while fresh over a very slow fire, bling the American oak, producing a nut 

and removing the scum as it rises. He adds in appearance somewhat like an oUve. The 

that by melting butter in the Tartarian kernel of this nut, by boiling in water, af- 

manner, and then salting it in ours, he kept fords a kind of butter, which is whiter* 

it good and fine*tasted for two years; and firmer, and of a richer flavour, than any 

that this melting if carefully done, injures he ever tasted made from cows' milk, and 

neither the taste nor colour. Thenard, too, will keep without salt the whole year. The 

recommends the Tartarian method. He di- natives call it 9hea touiau, or tree butter, 

recta the melting to be done on a water- Large quantities of it are made every sea* 

bath, or at a heat not exceeding 180° P.; son. 

and to be continued till all the caseous Butter of Ahtimovt. 8ee Avti» 

matter has subsided to the bottom, and the uovr. 

butter is transparent. It is then to be de- n„ * «„ «- n.^*«> a« **:i« ^^^.^^^ 

, J , ''. J ^u u 1 i.u I uuTTER OP CACAO. An oilv concTete 

canted, or stramed through a cloth, and _- ., _^ .^^ « « ._! .. 

..wwj^^ :» « ^\^.,^ ^f ^^..^A^A :^2 ««j white matter, of a firmer consistence than 

ODotea m a mixture oi pounded ice and ^„ . _». • ^ixs^^^i ^ ^ ^c^w^u 

_,. ^.4.1 ^- ij • „, X *u^- suet, obtamed from the cacao nut, of whicn 

S^1"wirt^^''i:^7/b7-?s"^^: chocoUteU„.deThep.ethod::f.ep«jjt. 

;__ -»j Kir.^,:.. _«» — .:.; .i^ .:..:„_ «* ■"? it consists in bruisintr the cacao and 

iMT, and likewise not resist tne action ot i.«/r__ •» • ^ •f-i. ^ l -r^i.. 

Se air so welL Kent in a close vesseL and "^'l*"*? '* "• »'«*«'• The greater part of ti»e 

S.^°l,1^e!Twilf^u7^^n"x S^7^"''r:r^.h^°"'""f""^*Z' 

-ooth. or Lre/nearly a. good a. at iirst. ^^ ^'tKrf^t wSSH ilrtm^d^t 

r^'^'jt' *« *fP '' ."'ken. off If TfTto^tg:"? A^tt'ma? STSe mt« 

beaten up with one-sixth of its weight of ^.„.i„ * v 5 ^^r t*. •-. ^„ n -.'-^j »uk 

., u ^ L J -^ 11 • easily taken on. It is generally mixed with 
the cheesy matter when ,«ed, it wiU in ,„.,f i^^, „<• ^j^e nu^ from which it may 
some degree resemble fresh butter m ap- ^ ^^^ ^ keeping it in fiision without 
pearuwe. The taste of rancid butter he water in. pretty deep fessfel, until the sere- 
adds, may be much corrected by melting ^ ^^jj^^j; y^J^ arranged themselves ao- 
and coohng m this manner. ^^^. ^^ ^^^^ ^^P gravities. By thi. 
Dr. AndenK.n has recommended another treatment it becoires very pure ahd white, 
mode of cunng butter, which is as foUows: g^^^, ^^ ^^^ .^ ^.^^^^ ,^^„ ^ ^ 

7' %T 1*".°/ '"^l'' °"«;°^'"^~^ »"5 a very mild taste, when fresh, and in all it. 

two of the best Spanish great salt, and rub J^ properties and habitudes, it resem- 

them together into a «"« Powder This |,^, f^^ ^.,3^ ^l^j^^ . ^^^ ^^^„, 

wmposiuon is to be mixed thoroughly with f^^^ ^ ^,^^^j j^ > ^^ „ ingredient 

the butter, as soon as it is completely • .^^^ „♦„«,» ° 

• J « ' , .,, . ., '. Vi in pomatums. 

freed from the milk m the proportion of '^ 

one ounce to sixteen; and the butter thus Butter of Tin. See Tin. 

prepared is to be pressed tight into the * Byssolite. A massive mineral, in 

vessel prepared for it, so as to leave no va- short and somewhate stiff filaments, of an 

cuities. This butter does not taste well, oHve-gfi'een colour, implanted perpendi- 

till it has stood at least a fortnight; it then cularly like moss, on the surface of cer* 

has a rich marrowy flavour, that no other tun stones. It has been found at the foot 

butter ever acquires; and with proper care of Mount Blanc, and also near Oisans-on- 

may be kept for years in tliis climate, or gneiss.* 



C 

CABBAGE (Red). See Brassica Ru- Bucharia, in the trap-rocks of Iceland, in 
BRA. Greenland and the Ferroe Islands. Accord- 
Cacao (Butter of). See Butter. ingtoBrongniart,cacholongsare found also 
•Cacholong. a variety of quartz. It at Champigny near Paris, in the cavities of 
is opaque, dull on the surface, internally a calcareous breccia, some of which are 
of a pearly lustre, brittle, with a flat con- hard and have a shining fracture, while 
choidal fracture, and harder than opal. Its others are tender, hght, adhere to the 
colour is milk-white, yellowish, or grayish- tongue, and resemble chalk.* 
white. It is not fusible before the blow- . * Cadmium. A new metal, first disco- 
pipe. Its sp. grav. is about 2.2. It is found vered by M. Stromeyer, in the autumn of 
an detached, masses on the river Cach in 1817, in some carbonate of zinc which he 
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VM ezftmining in Hanover. It has been hydrogen. The aolntions are coloarless, 
since found in the Derbyshire silicates of and are not precipitated by water, 
zinc. Cadmium forms a single oxide, in vhich 
The following is Dr. Wollaston's pro- 100 parts of the meUl are combined with 
cess tor procuring Cadmium. It is distin- 14.352 of oxygen. The pnme equivalent of 
guished by the usual elegance and preci- cadmium deduced from this compound 
sion of the analytical methods of this phi- »eems to be very nearly 7, and that of the 
losopher. From the solution of the salt of oxide 8. This oxide varies In its appear- 
zinc supposed to contain cadmium, pre- ance according to circumstances, from a 
cipitate all the other metallic impurities brownish-yellow to a dark brown, and even 
by iron; filter and immerse a cylinder of a blackish colour. With charcoal it is re- 
zinc into the clear solution. If cadmium duced with rapidity below a red heat. It 
be present, it will be thrown down in gives a transparent colourless glass bead 
the metallic state, and when redissolved with borax. It is insoluble in water, but in 
in muriatic acid, will exhibit its peculiar 80wc circumstances forms a white borate, 
character on the application of the proper which speedily attracts carbonic acid from 
tests. the air, and g^ves out its water when ex- 
Mr. Stiomeyer's process consisU in dis- P®??? ^J^^^^' ,v v j * j- i *i^ 
solving the substance which contains cad- ?,»^« /^^.^ alkalis do not dissolve the 
mium in sulphuric acid, and passing oxideof cadmium in a sensible degree; but 
through the il^idulous solution a current '^^^^'^^ ammoma readily dissolves it. On 
of sulphuKtted hydrogen gas. He washes evaporating the solution, the oxide falls m 
this p?ecipiUte, dissolves it in concentra- a dense gelatinous hydrate. With the 
ted muriatic acid, and expels the excess ^^i^^*/^ *^rj"* •»1^'!' which are almost aU 
•f acid by evaporation. The residue ig ^lourless, have a sharp metallic teste, we 
then dissolved in water, and precipitated f "orally soluble m water, and possess the 
by carbonate of ammonia, of which an ex- ^llo^^nff characters; 
cess is added, to redissolve the zinc and 1- The fixed alkalis precipitate the oxide 
the copper that may have been precipita- in the state of a white hydrate. When add* 
ted by the sulphuretted hydrogen gas. cd in excess, they do not redissolve the 
The carbonate of cadmium being well precipitate, as is the case with the oxide 
washed, is heated to drive off the carbonic of zinc. 

acid, and the remaining oxide is reduced 3. Ammonia likewise precipitates the 6xt 
by mixing it with lampblack, and expos- ide white, and doubtless in the state of hy- 
ing it to a moderate red heat in a glass or drate; but an excess of the alkali immedi- 
earth^n retort. ately redissolves the precipitate. 

The colour of cadmium is a fine white, 3. The alkaline carbonates produce a 

with a slight shade of bluish gray, ap- white precipitate, which is an anhydrous 

proaching much to that of tin, which me- carbonate. Zinc in the same circumstapces 

tal it resembles in lustre and susceptibility gives a hydrous carbonate. The precipitate 

of polish. Its texture is compact, and its formed by the carbonate of ammonia is not 

fracture hackly. It crystallizes easily in soluble in an excess of this solution. Zinc 

octohedrons, and presents on its surface, exhibits quite different properties, 

when cooling, the appearance of leaves of 4, phosphate of soda exhibits a white 

fern. It is flexible, and yields readily to pulverulent precipitate. The precipitate 

the knife. It is harder and more tenacious formed by the same salt in solutions of 

than tin; and, like it, stains paper, or the ^inc, is in fine crystaUine plates. 

finders. It is ductile and malleable, but - o 1 u ** j u j - j *u- 

when long hammered, it scales off in dif- ^ ^ SulphuretUd hydropn g»',J«d the 

ferentDlaces Its sn m-av before hammer, hydrosulphurets, precipitate cadmium yel- 

ferent places. «ssp. yrav. oeiore nammer- , orange. This precipitate t«8embles 

« fiA f.^^ r Mx T?'/ '* orpiment a fitUe in colour, with which it 

8 6944. It melts, and is volatilized under a J^^^^ ^ confounded without sufficient at. 




traces'of crystallization ^^^ J^fj^Jy- ^^^atic' acid. «.i in it. 

Cadmium is as little altered by exposure fixity, 

to tlie air as tin.'When heated in the open ^ L ^ • * r ^ * -1. ^^^'^u^*^ 

air, it bums like that metal, passing into a f • f erroprussiate of potash precipitates 

smoke, which falls and forms a very fixed w^^tions of cadmium white, 

oxide, of a brownisb-yellow colour. Nitric 7. Nutgalls do not occasion any cfaangB. 

acid readily dissolves it cold; dilute sul- 8. Zinc precipitates cadmium in the me* 

phuric, muriatic, and even acetic acids, tallic state in the form of dendriticalleijiViBSf 

act feebly on it with the disengagement of wUch attach themselves to the sine 
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^i f^^*® conrfrta, by Stromeyer, of VhosphuTH: i»f cadmium, made by f^i^nr 

^ad, 100.00 25.4 2.750 the ingredients together, has a irray colour. 

Oxide, 292.88 74.6 8.054 and a lustre feebly metaUic. Munatic acid 

Tlie sulphate ctyvitalliaes in large rectan- decomposes it, evolving phosphuKtted hy- 

Mtftrannwrent prisms, similar to sulphate drogen gas. Iodine unites with cadmium, 

of zinc, and veiy soluble in water. It efflo- both in the moist and dry way. We obtain 

jtesces in the air. At a strong red heat it an iodide in latge and beautiftil hexahedral 

I5iv«i out a portion of its acid, and becomes tables. These crystals are colourless, tmns- 

a subsulphate, which crystallizes in plates parent, and not altered by exposure to air. 

that dissolve with difficulty in water. The llieir lustre is pearly, approaching to me- 

neutral sulphate consists of, tallic. It melts with extreme facility, and as. 

Acid, 100.00 38.3 5.000 sumes, on cooling, the original form. At a 

*r>^ ^^<^t 161.12 61.7 8.056 high temperature, it is resolved into cadmi- 

100 parts of the salt takes 3456 of water of um and iodine. Water and alcohol dissolve 

crystallization. Nitrate of cadmium ciystal- it with facility. It b composed of, 

lizes in prisms or needles, usually grouped -^ ,_. ,n/. n/^ o onn 

in rays. *^It is deliquescent Its cinftituents ?^.°*'"™' ^'2? ,f?^,, 

itte^ ^ lodme, 227.43 18.1984.? 

Acid, 100.00 46 6.75000 Cadmium unites easily with most of the 

Oxide, 117.58 54. 7.9366S metals, when heated along with them out of 

200 parts of the dxy salt take 28 31 water contact of air Most of its alloys are brittle 

of ci^'Stallization. The muriate of cadmium and colourless. That of copper and cftd- 

ciystallizes in small rectangular prisms, per- mium is white, with a slight tinge of yellow. 

fectly transparent, which effloresce easily Its texture is composed of veiy fine plates. 

when heated, and which are very soluble. » of cadmium communicates a good deal 
It melts under a red heat, loses its water of i«>, . , ^ "^ ^ 
crystallization, and on oooling assumes the ^ bnttleness to copper. At a strong heat 
fonn of a foliated mass, which is transparent, ^.^ cadmium flies oft. Tutty usually con- 
wid has a histresUghtly metallic and pearly, tains oxide of cadmium. 1 he aUoy con- 
In the air, it speedily loses its transpa- ^^^ ^^* 
rency, and iaUs down in a white powder. 100 Copper, 100. 
paits of (usedychloride are composed of. Cadmium, 84.2 

SSSInf' ^Ji? rS^o The alloy of cobalt and cadmium has a 

i>i,«-Sif*?5' A • w; 1 «♦ •- good <^eal of resemblance toax^nlcal cobalt. 

J^^u^^*'^'''^'^J*P^'^^7^''?*L*r" Colour is ahnost silver white. 100 partB 
soh^btem water, and melts, when heated to ^,^ ^^^^^^ ^^bj„^ ^.^ j^,, 3 ^f cadm?unK 

ftk^Si^*nf^'^ ^' Cadmium and mercury readily unite cold, 

^S^jT'^^'ink q 54, - '"to * fi"c silver white amalgam, of a granur 

rw^2* oQhT m o ftS ^^ texture, which may be crystallized in oc- 

n^«.* *T* t ' . 1 1 ui • tohedrons. Its specific gravity is greater 

Borate of cadmium is scarcely sohiblc in ^^^^ ^y^^ ^ mercuiy! It fuses at 167^ F. 

water. It consists of. It consists of 

Acid, 27.88 3.079 'Merennr 100 

Oxidli, 72.12 8.000 cSL ^'.78 

Acetate of cadmium crystallizes in small «.«,,« ,. *^^ * « 

prisms, usually disposed in stars, which are ®f • Clarke found m 100 gr. of the fibroua 

in small scarcely soluble needles. The oxa- grain of su^jburet of cadmium, a result " 

late is insoluble. The citrate forms a ciys- which agrees with the experimeiiU of Dr. 

taUine powder, very little soluble. Wollaston and Mr. Children.^ 

100 partsof cadmium unite with 28.172 of ♦Cafpicin. By adding muriate of tin to 

culphar, to form a sulphuret of a>yellow co- an infusion of unroasted coffee, M. Chenevix 

•lour, with a shade of orange. It is very fixed obtained a precipitate, which he washed and 

in the fire. It melts at a white-red heat, and decomposed by sulphuretted hydrogen. 1 he 

on cooling, crystallizes in micaceous plates supernatant liquid contained a peculiar bitter 

of the finest lemon-yellow colour. The sul- principle, which occasioned a green precipi- 

pburet dissolves even cold in concentrated tate in concentrated solutions of iron. When 

muriatic acid, with the disengagement of the liquid was evaporated to dryness, it was 

sulphuretted hydrogen f^; but the dilute yellow and transparent, like horn. It did 

acid has little eftect on it, even with the as- not attract moisture from the air but was 

sistance of heat. It is best formed by heat- soluble in water and alcohol. The solution 

ing together a mixture of sulphur with the had a pleasant bitter taste, and assumed with 

onde, or by precipitating a salt of cadmium alkalis a garnet-red colour. It is almost as 

with sulphuretted hydrogen. It promises to delicate a test of iron as infusion of galls is; ^ 

be osefui in painting. yet gelatin occasions no precipitate with it^ 

Toi., J. 27 
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Cajifct Oil. The volatile, oil obtamed wine in CortiwaH. It occurs in the t<»d- 
from the leaves of the cajeput tree. Caje- stone of Derbyshire, in the trap rocks of 
puta offirjnanim, the Melaleuca Leucaden- Fifeshire, of the Pentland-hiUs, Mnll, RtiTn, 
dron of Linnaiis. The tree which furnishes iSky, and others of the Scotish Hebrides; 
the cajeput oil is frequent on the mountains likewise in Iceland, and the Ferro Islanda 
of Amboyna, and other Molucca islands. It See the sub-species, under their respective 
is obtained by distillation from the dried titles* 

leaves of the smaller of two varieties ' It is ♦ Caic Sintbr. Stalactitical carbonate of 
prepared in great quantities, especially in the lime. It is found in pendulous conical rods 
island of Banda. and sent to Holland in cop- or tubes, mamellated, massive, and in many 
per flasks. .\s it comes to us, it is of a green imitative shapes. Fracture lamellar, or di- 
colour, very limpid, lighter than water, of a vergent fibrous. LAistre silky or pearly, 
strong smell, resembling camphor, and a Colours white, of various shad(.'s, yellow, 
strong pungent taste, like that of cardamons. brown, rarely green, passing into blue or 
It burns entirely away, without leaving any red. Translucent— semihard — >cry brittle, 
residuum. It is'often adulterated with other Large stalactites are found in the grotto of 
essential oils, cotoured with the resin of mil- Antiparos, the woodman's cave in the Hartz, 
foil. In the genuine oil, the green colour the cave of Auxelle in France, in the cave of 
depends on the presence of copper; for when Castleton in Derbyshire, and Macalister cave 
rectified it is colourless. , in Sky. They are continually forming by 

Calamikb. a native carbonate of sine, the infiltration of carbonated lime-water. 
Calcareous Earth. See Limb. through tlie crevices of the roofe of caverns. 

• Calcarkous Spar. Crystallised carbo- Solid masses cf stalactite have been called 
nateoflime. It occurs cr>8tallized in more oriental alabaster. The irregular masses on 
than 600 different forms, all having for their the bottoms of caves have been called stal- 
priniitive form an obtuse rhomboid, with agmites.* 

angles of 74° 55' and 105° 5\ It occurs also ♦ CALCHAnrrvx. Pliny's term for copperas.* 
massive, and in imitative shapes. Werner Calcination. The fixed residues of such 
has given a comprehensive idea of the va- matters as have undergone combustion are 
rieties of the crystals, by referring all the called cinders in common language, and 
forms to the six-sided pyramid, the six-sided calces, or now more commonly oxides, by 
prism, and the three-sided prism, with their chemists; and the operation, when consider- 
truncatious. The colours ot calc-spar are ed with regard to these residues, is termed 
gray, yellow, red, green, and rarely blue, calcination. In this general way it has like- 
Vitreous lustre. Foliated fracture, with a wise been applied to bodies not really corn- 
threefold cleavage. Fragments rhoniboidal. bustible, but only deprived of some of their 
Transparent, or translucent. The transpa- principles by heat. Thus we hear of the 
rent cr} stals refract double. It is less hard calcination of chalk, to convert it into lime^ 
than fluor spar and is easily broken Sp. gr. by driving oil' its carbonic acid and watei; 
2. 7. It consists of 43.6 carbonic acid, and of gypsum or plaster stone, of alum, of bo- 
56.4 lime. It effervesces powerfully with rax, and other saline bodies, by which they 
acids. Some varieties are phosphorescent on are deprived of their water of en stallization; 
hot coals. It is found in veins in all rocks, of bones, which lose their volatile parts by 
from granite to alluvial strata, and some- this treatment; and of various other bodies, 
times in strata between the beds of calcare- See Combustion and Oxihation. 
ous mountains. The rarest and most beau- * Calcium. The metallic basis of lime. 
tiful crystals are found in Derbyshire, but it Sir H. Davy, the discoverer of this metal, 
exists in every part of the world.* procured it by the process which he used for 

♦ Calcbdont. a mineral so called from obtaining hariiJim; which see. It was in 
Calcedon in Asia Minor, where it was found such small quantities, that little could be 
in ancient times. There are several sub- said concerning its nature. It appeared 
species: common calcedony,heliotrope,chry- brighter and whiter than either barium or 
soprase, plasma, onyx, sard, and sardonyx, strontium; and burned when gently heated, 

Qommon calcedony occurs in various producing dry lime, 
shades of white, gray, yellow, brown, green. There is only one known combination of 
and blue. I'he blackish -brown appears, on calcium and oxygen, which is the important 
looking through the mineral, to become a substance called lime. The nature of this 
blood-red. It is found in nodules; botiyoidal, substance is proved by the phenomena of 
stalactitical, bearing organic impressions, in the combustion of calcium; the metal cbang- 
veins, and also massive. Its frjicture is even, ing into the earth with the absorption of 
sometimes flat conchoidal, or fine splintery, oxygen gas. When the amalgam of cal- 
Semi-transparent, harder and tougiier than cium is thrown into water, hy<&ogen gas is 
flint Sp. gi-uv. %6. It is not fusible. It disengaged, and the water becomes a solu- 
may be regarded as pure silica, with a mi- tion of Time. From the quantity of hydro- 
nute portion of water. Very fine stalactiti- gen evolved, compared with the quantity of 
cal specimens' have been fouud in Trevascus Ume formed in experiments of this kind^ 
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.M. Bdrselias endeavoured to ascertain the of which is HHed with bits of lime about the 

proportion of oxygen in lime. I'he nature size of peas; and after the latter is ignited, 

of lime may also be proved by analysis, if the former be driven tlirougli it in vapour," 

-When potassium in vapour is sent through heating the end of the tube, a compound of 

the earth ignited to whiteness, the potassium a dark brown colour^ called phosphuret of 

was found by Sir H. Davy to become pot- lime, will be formrd. Tliis probably consists 

ash, while a dark gray substance of metallic of 1.5 phosphorus + 3.56 lime; but it has 

splendour, which is calcium, either wholly not been exactly anal> zed. When thrown 

or partially deprived of oxygen, is found im- into water, phosphuretted hydrogen gas it 

beaded in the potash, for it effervesces vio- disengaged in sniall bubbles, wliich explode 

lently, and forms a solution of lime by the in succession as they burst, 
action of water. Sulpburet of lime is formed by flising the 

Lime is usually obtained for chemical constituentsmixed togetlier in a covered cru- 

purposes, from marble of the whitest kind, cible. The mass is re&ish coloured and very 

or from calcareous spar, by long exposure to acrid. It deliquesces on exposure to air, and 

a strong red heat It is a soft white sub- becomes of a gfreenish-yellow hue. When it 

stance, of specific gravity 2.3. It requires is put into water, a hydroguretted sulpburet 

an intense degree of heat for its fusion; and of lime is immediately formed. The same 

has not hitherto been volatilized. Its taste liquid compound mav be directly made, by 

is CRHStic, astringent and alkaline. It is so- boiling a mixture of sulphur and lime in 

luble in 450 pai-ts of water, according to Sir waier. It acts corrosively on animal botlies, 

H. Davy; and in 760 parts, according to and is a powerful reagent in precipitating 

other chemists. The sohibility is not in- metals from their solutions. Solid sulphu- 

ereased by heat. If a little water only be ret of lime probably consists of 2. sulphur 

sprinkled on new burnt lime, it is rapidly -f 3.56 lime. 

absorbed, with the evolution of much heat When lime is heated strongly in contact 
and vapour. This constitutes the phenome- with chlorine, oxygen is expelled, and the 
non called slaking. The heat proceeds, ac- chlorine is absorbed. For every two parts 
cording to Dr. Black's explanation, from the in volume of chlorine that disappear, one 
consolidation of the liquid water into the of oxygen is obtained. When liquid muriate 
lime, forming a kythate, as slaked lime is of lime is evaporated to dryness, and ignit- 
now called. It is a compound of 3.56 parts ed, it forms the same substance, or chloride 
of lime, with 1.125 of water; or verv nearly of calcium. Itisasemitransparentcn'Stalline 
3 to 1. This water may be expelled by a substance; fusible at a strong red heat; anon- 
red heat, and therefore does not adhere to conductor ofelectricity; has a very bitter taste; 
lirae with the same energy as it does to ba- rapidly absorbs water from the atmosphere ; 
rytes and strontites. Lime water is astrin- and is extremely soluble in water. (See Mv- 
gent and somewhat acrid to the taste. It riatic Acid). It consists of 2.56 calcium -f- 
renders vegetable blues green; tlie yellows 4.45 chlorine — 7.01. Chlorine combines also 
brown; and restores to reddened litmus with oxide of calcium or lime, forming the 
its usual purple. When lime water stands very important substance used in bleaching, 
exposed to the air, it gradually attracts car- under tlie name of oxymuriate of lime; but 
bonic acid, and becomes an insoluble carbo- which is more correctly called chloride of 
nate, while the water remains pure. If lime. 

Time water be placed in a capsule under an Several years ago I performed a series of 

exhausted receiver, which also encloses a laborious, and rather insalubrious experi- 

saucer filled with concentrated sulphuric ments, synthetical and anal}tical, on chlo- 

acid, the water will be gradually withdrawn ride of lime; the results of some of which 

from the lime, which will concrete into were detailed in a manuscript essay on alka- 

small six-sided prismatic crystals. limetry, and other subjects connected with 

Berzelius attempted to determine the bleaching, submitted to I>r. Heniy in 1816. 

prime eauivalent of calcium, from the pro- Having smce then been occupied m extend- 

portion m which it combines with oxygen, jng my new methods of chemical research, 

to form lime; but his results can be regard- I have delayed publishing till my plans 

•d only as approximations, in consequence shall be completea. Meanwhile I shall ob- 

•f the difficulties of the experiment. The serve, that slaked lime absorbs chlorine very 

prime equivalent of lime, or oxide of cai- greedily, though unslaked lime, at ordinary 

cium, can be determined to rigid precision, temperatures, condenses scarcely an appre- 

hy my instrument for analyadng tlie carbo- ciable quantity of the dry igas. Under a 

nates. Ry this means, I find, that 100 very trifling pressure, hydrate of lime is ca- 

parts of carbonate of lime, consist of 43.60 pable of condensing almost its own weight 

carbonic add + 56.4 lime; whence the of chlorine; or 3.56 lime + 1.125 water 

prime equivalent proportions are, 2.75 acid — 4.685, combine with 4.45 chlorine. 

+ 3.562 base. Hence, it is really a chloride of lime, and 

If a piece of phosphorus be put into the not a sub-bichl«»ride, as Dr. Thomson and 

sealed end of a glass, tube, the mi(^le part Mr. Dalton byive hastily inferred from com* 
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teerda] samples, altered hy carriage and will be found on the mes of tlut sub- 
keeping-. And indeed, as it is not the in- stance. 

terest of the manuliicturer to naake so rich If the fiquid hydriodate of fime be evm^ 

mid pure a compound, when he can get the porated to diyness, and gently heated, an 

market price for what contains only one- iodide of calcium remains. It has not been 

tiiird or one-fourth the quantity of chlorine, applied to any use.* 

it is absurd to assume a commercial article * ilAUcrvrr, An alluvial formation of ear- 
as the just chemical standard, or equivalent bonate of lime, probably deposited from cal- 
combination. In my first set of experi- careous springs. It has a velloirish-gray co- 
ments, I took a certain wei^t of pure lime, lour; a dull lustre intemaJiy; a fine gnuned 
sh k ed it, and saturated it with pure chlorine, earthy fracture; is opaque, and usually mark- 
1 next ascertained, by analysis, the propor- ed with impressions of vegetable matter. Its 
tion of lime, water, and chlorine, that exist- specific gravity is nearly the same with that- 
ed in the compound. The synthesis and of water. It is soft, and easily cut or bro- 
analysis agreed very well. But the chloride ken.* 

slowly changes its nature from the diSen- * Calculus, or Stokx. This name is ge- 

gagefnent ofoxygen, by tiie superior affinity nerally given to all hard concretions, not 

of the chlorine for the calcium. Hence, as bony, formed in the bodies of animals. Of 

well as from negligence or fraud in the ma- these the most important, as giving rise to 

nufucture, the chloride of lime is always one of the most painful diseases incident to 

mixed with more or less of the common human nature, ts the wrinary talcuLtngf or 

muriate. For this reason, as well as for stone in the bladder. Siiferent substances 

that assigned by M. Gay-Lussac, in his ju- occasionally enter into the composition of 

dicious critique on Dr. Thomson's paper on this calculus, but the most usual is the Uthic 

oxymuriate of lime, it is impossible to infer acid. 

the bleaching power, or to analyze it, by If we except Scheele's original observa- 
using iiitHite of silver. This test shows tion concerning the uric or Ethic acid, all 
Urongest in fact, when the power is toeakest, the discoveries relating to urinary concve- 
or when the oxymuriate has passed into tions are due to Dr. WoUaston; discoTeries 
common muriate» to use the manufacturer's so curious and important, as alone ate suffi- 
language. Nor is it possible to analyze the dent to entitle him to the admiration and 
chloride with any preciaon, by exposing it gratitude of mankind. They have been fully 
to heat and measuring the oxygen expelled; verified by tlie subsequent researches cif 
because variable portions of chlorine are se- MM. Fourcroy, Vauquelin, and Brande, Drs. 
parated at the same time, in very uncertain Henry, Marcet, and Prout Dr. Marcet, in 
states of combination. It is difficult to con- his late valuable essay on the chemical his- 
ceive how a chemist of Dr. Thomson's high torv and medical treatment of calculous dis- 
reputation, should ever have pitched upon orders, arrange the concretions into nine 
nitrate of silver to analyze the mingled chlo* species, 
rides of lime and calcium. 1. The lithic acid calculus. 

In performing the synthetic experiment, 2. The ammonia-magnesian phosphate cal- 

the hydrate of lime must be kept cool, cuius. 

otherwisethe heat produced by the chemical 3. The bone earth calculus^ or phosphate 

nnion, is very apt to expel oxygen from the of lime. 

lime, and generate some chlonde of calcium. 4. The fusible calculus, a mixture of the 

Mr. Dalton advises the use of solution of 2d and 3d species. 

copperas, to analyze the bleaching powder. 5. The mulberry calculus, or oxalate of 

He desires us to add it, till all the chlorine lime. 

smell disappears, and to measure the quan- 6. The cystic calculus; cystic oxide of 

tity of copperas employed. I tried this me- Dr. Wollaston. 

thod, and was nearl> killed by it. The re- 7. Tlie alternating calculus^ composed of 

peated and careful application of the nostrils alteniate layers of difierent species, 

to the mixture, and tlie inevitable inlialation 8. The compound calculus, whose ingre- 

of chlorine, evolved by the sulphate of iron, dients are so intimately mixed, as to be se- 

brought on a very painfid and dangerous parable only by chemical analysis, 

afi'ection of the lungs. 9. Calculus from the prostate gland, which. 

There is usually a considerable quantity by Dr. Wollaston's researches, is proved to 

of unsaturated lime in the above powder; be phosphate of lime, i^t .distinctly strati- 

the amount of which is readily ascertained fiea, and tinged by the secretion of the pros- 

by digesting it in water, and filtering. It tate gland, 

may be expected, that I should now give my To the above Dr. Marcet has added two 

own method of analysis; but the desire of ve- new sub-species. The first seems to have 

rifying it by some further experiments of a some resemblance to the cystic oxide, but it 

new kind for which I have hitherto wanted possesses also some marks of distinction. It 

leisure, induces me to suppress it for the forms a bright lemon-yellow residuum on 

present. Under Xaxx, some observations evaporating its nitric acid solutioq, and is 
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eomposed of kmins. But the C3r>tic oiicle th« bladder, they hare often in a vtryshmt 

is not laminated, and it leayes a white rest- time become considembly enlarged by depo- 

dmnD from the nitric acid solution. Though sition if the same substance. When this 

they are both soluble in acids as well as al- calculus, or those incnisted with its semi- 

Tfalm, yet the Qxide is more so in adds than eiystalline particles are stron^i^ly heated be» 

the new calculus, which has been called by fore the blow-pipe, ammonia is evolved, and 

I]^.Marcet, from its yellow residuum, arontUc an imperfect fusion takes place. When a 

oxide. I>r. Maicet's other new cakidus, was Jittle of the calcareous phosphate is present, 

found to possess the properties of the fibrin however, the concretion readily fuses. CaL* 

of the blood, of which it seems to be a depo- culi composed entirely of the amnMMiia-mag- 

aite. He terms it jSbrinous calculus. nesian phosphate are very rare. Mr. Brande 

Species f . Uric acid calculi. Dr Henry has seen only two. They were crystallized 

says, in his instructive paper on urinary and upon the surface, and their fracture was 

other morbid concretions, read before the somewhat foliated. In its pure state, it is 

Medical Society of London, March 2, 1819, even rare as an incrustation. The powder 

that it has never yet occurred to him to exa- of the ammonia-phosphate calculus has a 

mine calculi composed of this acid in a brilliant white colour, a faint sweetish taste, 

state of absolute purity. They contain about and is somewhat soluble in water. Kouiv 

9-lOthsof the pure acid, along with urea, croy and Vauquelin suppose the above depo* 

and an animal matter which is not gelatin, sites to result from incipient putrefaction of 

btit of an albuminous nature. This must urine in the bladder. It is certain that the 

not, however, be regarded as a cement. The triple phosphate is copiously, precipitated 

calculus is aggregated by the cohesive attrac- from urine in such circumstances out of the 

lion of the lithic acid itself. The colour of body. 

lithic acid calculi is yellowish, or reddish- Species 3. The bone earth calculus. Iti 

brown, resembling the appearance of wood* surface according to Dr. Woll^ston, is g<e- 

They have commonly a smooth polished sur- nerally pale brown, smooth, and when sawed 

face, a UrneUar or radiated structure, and through, it appears of a laminated texture, 

eonsist of fine particles well compacted, easily separable into concentric crusts. Some- 

Their sp. gravity varies from 1.3 to 1.8. times, also, each lamina is Striated in a dt- . 

lliey dissolve in alkaline lixivia, without rectionperpendicular to the surface, as from 

evolving an ammoniacal odour, and exhale an assemblage of crystalline needles. It is 

the smell of horn before the blow-pipe. The difficult to hise this calculus by the blow- 

relative frequency of lithic acid calculi will pipe, but it dissolves readily in dilute mu- 

be seen from the following statement. Of riatic acid, from which it is precipitable by 

150 examined by Mr. Brande, 16 were com- ammonia. Hiis species, as described by 

posed whoUy of tliis acid, and almost idl con- Fourcroy and Vauquelin, was white, without 

tained more or less of it. Fourcroy and lustre, friable, staining the hands, paper, and 

Vauquefin found it in the gp*eater number of cloth. It. had much of a chalky appearance, 

5U0 which they analyzed. All those exa- and broke under the forceps, and was inti- 

mined by Scheele consisted of it alone; and mately mixed with a gelatinous matter, which 

300 analyzed by Dr. Pearson, contained it in is left in a membranous form, when the 

greater or smaller proportion. According earthy s^t is withdrawn by dilute muriatic 

to Dr. Henry's experience, it constitutes 10 acid. Dr. Henry says that lie has never been 

urinary concretions out of 26, exclusive of able to recognize a calculus of pure phos-. 

the alternating calculi. And Mr. Brande phateof lime, in any of the collections which 

lately states, that out of 58 cases of IHdney he has examined; nor did he ever find the 

cidculi, 51 were lithic acid, 6 oxalic, and 1 preceding species in a pure state, thou^ a 

cystic. . calculus in Mr. White's collection contained 

Species 3. Ammonia-magnenan phos- more than 90 per cent of ammonia-magne- 

phate. This calculus is white like chalk, is sian phosphate. 

Iriable between the fingers^ is often covered Species 4. The fusible calculus. This is 

with dog-tooth ciystaJis and contains semi- a very friable concretion, of a white colour, 

crystalline layers. It is inaeluble in alkalis^ resembling chalk in appearance and texture; 

but soluble m pitric, muriatic, and acetis it oflen breaks into layers, and exhibits a 

adds. According to Dr. Heniy, the earthy glittering appearance internally, from inter- 

phoaphates, comprehending the 2d and 3d mixture of the crystals of triple phosphate, 

species, were to the whole number of con- Sp. g^rav. from 1.14 to 1.47'. Soluble in 

cretions, in the ratio of 10 to 85. Mr. dilute muriatic and nitric acids, but not in 

Brande justly observes, in the 16th number alkaline lixivia. The nucleus is generally 

of his Journal, that the urine has at all times lithic add. In 4 instances onhr out of 187, 

a tendency to depositethe triple phosphate, did Dr. Heniy find the cakuiua composed 

upon any body over which it passer. Hence throughout of the earthy phosphates. The 

drains by which urine is carried ofi; are often analysis of fumble calculus is easily perform- 

incnisted with its regular crystak; and in ed by distilled vinegar, which at a gentle 

cases where extraneous bodies have got into heat dissolves the ammonia-raagnesian phos- 
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tthate, but not the phosphate of lime; the Species 7. The aUemating colcultif. Tlie 

ntter may be taken up by dilute muriatic surface of this calculus is usually white like 

acid. The lithic add present will remain, chalk, and friable or semi-crystalline, accord- 

and may be recognized by its solubility in ing as the exterior coat is the calcareous or 

the water of pure potash or soda. Or the ammonia-mi^nesian phosphate. They are 

lithic acid may, in the first instance, be re- frequently of a large size, and contain a 

moved by the alkali, which expels the am- nucleus of lithic acid. Sometimes the tw» 

monia, and leaves the phosphate of magne- phosphates form alternate layers round the 

■ia and lime. nucleus. The above are the most common 

Species 5. The mulberry calculus. Its alternating calculi; next are those of oxa- 

aurface is rough and tuberculated; colour late of lime with phosphates; then oxalate 

deep reddish.brown. Sometimes it is pale of lime with lithic acid; and lastly, those in 

brown, of a crytalline texture, and covered which the three substances alternate. The 

with flat octohedral crystals. This calculus alternating, taken all together, occur in 10 

has commonly the density and hardness of out of 25, in Dr. Henry's list; tlie lithic 

ivory, a sp. grav. from 1.4 to 1.98, and ex- acid with phosphates as 10 to 48; the oxa- 

hales the odour of semen when sawed. A late of lime with phosphates, as 10 to 116; 

moderate red heat converts it into caibonate the oxalate of lime with lithic add, as 10 to 

of lime. It does not dissolve in alkaline 170; the oxalate of lime, with litliic acid and 

lixivia, but slowly and with difficulty in phosphates, as 10 to 265. 

acids. When the oxalate of lime is voided Species 8. The compound calculus. This 

directly after leaving the kidney, it is of a consiste of a mixture of liihic acid with the 

grayish-brown colour, composed of small CO. phosphates in variable proportions, and is 

henng spherules, sometimes with a polished consequently variable in its appearance, 

surface resembling hempseed. They are Sometimes the alternating layers are so thin 

easily recognized by their insolubility in as to be undistinguishable by the eye, when 

muriatic acid, and their swelling up and their nature can be determined only by che- 

pssstng into pure Hme before the blow-pipe. mical analysis. This spedes, in Dr. Henrv's 

Mulberry calculi contiun always an admix- list, forms 10 in 235. About l-40th of tiic 

ture of other substances beddes oxalate of cafculi examined by Fourcroy and Yauque- 

Mme. These are, uric acid, phosphate of lin were compound, 

lime, and animal matter in dark flocculi. Species 9. has been already 'described. 

The colounog matter ofthese calculi is pro- In almost all calculi, a central nucleus 

bably eifused blood. Dr. Henry rates the may be discovered, sufficiently small to 

frequency of this species at 1 in 17 of the have descended through the ureters into 

whole which he has compared; and out of the bladder. The disease of stone is to be 

187 calcuU, he found that 17 were formed considered, therefore, essentially and ori- 

Tound nucla of oxalate of lime. ginaUy as belonging to the kidneys. Its in- 

Species 6. The cystic-oxide calculus. It crease in the bladder may be occasioned, 

resembles a httle the triple phosphate, or either by exposure to urine that contains an 

more exactly magnenan limestone. It is excess of the same ingredient as that com- 

somewhat tough when cut, and has a pecu- posing the nucleus, in which case it will be 

har greasy lustre. Its usual colour is pale unifomrly constituted throughout; or if the 

brown, bordering on straw-yellow; and its morbid nucleus deposite should cease, the 

texture is irregularly crystalline. It unites concretion wiU then acquire a coatinff of the 

jn solution with acids and alkalis, crystal- earthy phosphates. It becomes, therefore, 

hzing with both. Alcohol predpitates it highly important to ascertain the nature of 

from nitnc acid. It does not become red the most predominant nucleus. Out of 187 

witJi nitncacid, and it has no eflTect upon calcuU examined by Dr. Henry, 17 were 

vegetable blues. Neitherwater, Alcohol, nor formed round nuclei of oxalate of lime; 3 

ether dissolves it. It is decomposed by heat round nudei of cystic oxide; 4 round nuclei 

uito carbonate of ammonia and oil, learing a of the earthy phosphates; 2 round extra- 

nunute residuum ot phosphate of lime. This neous substances; and in 3 the nucleus was 

concretion is of very rare occurrence. Dr. replaced by a small cavity, occasioned pro- 

Henry states its frequency to the whole, as bably by the shrinking of some animal mat- 

10 to 985. In two which he examined, the ter, round which the ingredients of the cal- 

nucleus was the same substance with the culi (fusible) had been deposited. Kau haa 

rest of the concretion; and in a third, the shown by experiment, that pus may form the 

nucleus of an unc acid calculus was a smaU nucleus of an urinary concretion. The re- 

spherule of cystic oxide. Hence, as Dr. mdning 158 calculi of Dr. Henry's fist, had 

Marcet has remarked this oxide appears to central nuclei comi^sed chiefly of lithic acid, 

bein reahty the production of the kidneys, it appears also, tiiat in a very great maiority 

and not, as its name would import, to be ge- of tfie cases referred to by him, the dispoaf- 

neiated m the bladder. It might be called tion to secrete an excess of lithic add has 

V^itii propriety r»iaZ oxide, it lU •minent been the essential cause of the origin rf 

discover should think fit. »t«ie. Hence it becomes a matter of ^re«t. 



CAL CAL 

^ifflfwrtanee to inquire, what are the drcmn- the lize of the atone. Magnesia, in mm^. 

atanoes which contribute to its excessive pro- cases, acts more injuriously tlian alkali, in 

duction, and to ascertain by what plan of precipitating^ insoluble pho^hate from the 

diet and medicine this morbid action of the urine. The acids of urme, which, by their, 

kidiieys may best be obviated or removed, excess, hold t)^ earths in solution, are the 

A calculua in Mr. White's ceUection had for phosphoric, lithic, and carbonic. Mr. Brande 

its nucleus a fraffroent of a bougie, that had has uniformly obtained the latter acid, b^ 

slipped into the bladder. It belonged to the placing urine under an exhausted receivers 

fusible species, consisting of, and he haa formed carbonate of bar) tes^ 

20 phosphate of lime by dropping barytes water into urine re- 

60 ammonia-magnesian phosphate eently voided. 

10 lithic acid The appearance of white sand does not 

10 animal matter aeem deserving of much attention, where it 
is merely occasional, following indigestion 

100 brought on by an accidental excess. But if 
In some instances, though these are com- i^ invariably follows meals, and if it be ob- 
paratively very few, a morbid secretion of served in the urine, not as a mere deposite, 
the earthy phosphates in excess, is the cause hut at the time the last drops are voided, it 
of the formation of stone. Dr. Henry re- becomes a matter ot importance, as the fore- 
lates the case of a gentleman, who, during runner of other and serious forms of the dis 
paroxysms of gravel, preceded by severe order. It has been sometimes viewed as the 
sickness and vomiting, voided urine as ^ff^ of irritable bladder, where it was in 
opaque as milk, which deposited a gi^at reality the catae. Acids are the proper 
C[uantity of an impalpable powder, consist- remedy,,and unless some peculiar tonic effect 
ing of the calcareous and triple phosphate he sought for in sulphuric acid, the vegeta- 
in nearly equal proportions. Tlie weight hie acids ought to be preferred. Tartar, or 
of the body was rapidly reduced from 188 its acid, may be prescribed with advantage, 
to lUO pounds, apparently by the abstrac- hut the best medicine is citric aci^ in daily 
tion of the earth of his btines; for there was doses of from 5 to 30 grains. Persons re- 
no emaciation of the muscles ccrresponding turning ^m warm climates^ with dyspeptic 
to the above diminution. and hepatic disorders, often void this whito 
The first rational views on the treatment gi^vei, fur which they have recourse to em- 
of calculous disorders, were given by Dr. pyrical solvents, for the most part alkaline, 
Wollaston. These have been followed up and are deeply injured, lliey ought to adopt 
lately by some verv judicious observations of an acidulous diet, abstaining from soda water^ 
Mr. Brande, in the 12th, 15th, aud 16th alkalis, malt liquor, madeira and porti to eat 
numbers of his Journal; and also by Dr. salads witli acid fniits; and if habit requires 
Marcet, in his excellent treatise already re- it, a glass of cyder, champa^e or claret, but 
ferred to. Of the many substances oon- the less of these fermented hquors the better, 
tained in human urine, there are rarely An effervescing draught is often very bene- 
more than three which constitute gravel; ficial, made by dissolving 30 grains of bi- 
vis. calcareous phosphate, ammonia-magne- carbonate of potash, and 20 of citric acid, in 
nan phosphate, and lithic acid, llie for- separate tea cups of water, mixing the sola- 
raer two form a white sediment; the latter tion in a large tumbler, and dnnking the 
a red or brown. The urine is always an whole during the efiervesconce. This dose 
acidulous secretion. Since by this excess of may be repeated 3 or 4 times a-day. The car- 
acid, the earthy salts, or white matter, are bonic acid of the above medicine enters the 
held in solution, whatever disorder of the circulation, and passing off by the bladder, is 
nrstem, or impn^riety of food and medicine, useful in retaining, particularly, the triple 
cbminisbes that acid exceas, favours the for- phosphate in solution, as was first pointed out 
nation of white deposite. The internal use by Dr. WoUaston. The bowelsshouki be kept 
of acids was shown by Dr. Wdlaston, to be regular by medicine and moderate exerdse* 
the appropriate remedy in this case. llie tebnle affections of children are fie- 
Wiiite gravel is frequently symptomatic quently attended by an apparently formida- 
ofdiaoidered digestion, arising from excess ble deponte of white sand in the unne. A 
in eatiiH? or drinking; and it is often pro- dose of cafemel will generally cany on^oth 
duced 1^ too fivinaceous a diet it is also the fever ard the sand. Air, exmaae, bark;, 
occaaimicdbytbeindiscreetuseof magnesia, bitters, mineral tonics, are m hke manner 
aada water, or alkaine medicines in genenL often successful in removmg the urmary 

Medical piactitionen, as well as thdr pa- complainU of grown up persons. 

iKflta, ignorant of chemistry, have often In considering th^ red gr«v<^ it isneoes- 

conautted £aal mistake^ hy considering sary to distinguish between those <aaw m 

the wlnle gravel, passed on the administia. which the sand is actually vwded. "»tliosc 

tion ofalfcaline medicines, as the dissohitioo in which it is deposited, after someHwn^ 

af the caknkia itself; and have hence push- from originally limpid unne. *? 2!!L-?f» 

ad a puctke^ which hsa impidly increttwd the aabufcus appearance » an alanmi^g m- 
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dkation vT a tendency to Ibtm etlailii in the slong with the «pp]x>]mate cheiiMeal mtA' 
seeond, it is often merely a fleeting symp- cuies, naust be prescribed in kidney cvaee. 
tflin of indigestion. Should it frequently re- These are particuiarly requisite immediately 
eur, howeTer, it is not to be disregarded. after acute pain in the region of the uietera 
Bicarbonate of potash or eoda is the pro- and inflammatory symptoms have led ^o the 
per remedy for the red sand, or lithtc add belief that a nucleus has descended into the 
deposfte. The alkali may often be benefi- bladder. Purges, diuretics, and diluents, 
daily combined with opium. Ammonia, or ought to be UberaUy enjoined. A large 
its ciystallized carbonate, may be resorted to quantity of mucus streaked with blood, or of 
with advantage, where symptoms of indiges- a purulent aspect, hikI iiaemorrhagy, are 
tion are brought on by the other alkalis; irequent symptoms ol the passage of the 
and particularly in red ^vel connected stone into the bladder 
with gout; in which the joints and kidneys When a stone has once lodged in the 
are alf'ected by turns. Where potash and bladder, and increased there to such a size 
soda have been so long employed as to dis« ^ no longer to be capable of passing tlirough 
agree with the stomacn, to create nausea, the urethra, it is generally uilowcd, by all 
.flatulency, a sense of weight, pain and other who have candidly considered tlie subject^ 
symptoms of indigestion, magnesia may be snd who are qualified by experience to be 
prescribed with the best eifects. The ten- i^^8^*f that the stone can never again be 
dency which it has to accumulate in danger- dissolved; and although ic is possible that it 
ous quantities in the intestines, and to form may become so loosened m its texture, a» to 
a white sediment in urine, calls on the prac- he voided piecemeal, or gradually to crumble 
titioner to look minutely after its adminis- away, the event is so rare as to be barely 
tration. It should be occasionally alternated probable. 

with other laxative medicines. Magpiesia ^y examining collections of calcuti we 
dissolved in carbonic acid, as Mr. Scheweppe learn, that in by fiu* the greater number of 
used to prepare it many years ago, by the cases, a nucleus of hthic acid is envelope 
direction of Mr. Brande, is an elegant form in s crust of the phosphates. Our enaea« 
of exhibiting this remedy. vours must therefore be directed towards re- 

Care must be had not to push the alkaline ducing the excess of lithic acid in the urine 
medicines too far, lest they give rise to the ^o its natural standard; or, on tlie other 
deposition of eardiy phosphates in the urine, hand, to lessen the tendency to the deposition 
Cases occur in which the sabulous depo- of the phoaiphates. The urine must be sub» 
rite consists of a mixture of lithic acid with mitted to chemical examination, and a suit- 
the phosphates, llie sediment of urine in «^1® course of diet and medicines piescribed. 
inflammatory disorders is sometimes of this But. the chemical remedies must be regu* 
nature; and of those persons who halMtually ^^d nicely, so as to hit the happy equili- 
indulge in excess of wine; and also of those hrium, in which no deposite will be formed, 
who, labouring under hepatic aifections, se- i^^re is a powerful call on the physicians 
Crete much albumen in their urine. Purges, *'^ surgeons to make themselves tlioroughly 
tonics, and nitric acid, which is the solvent ▼ersant in chemical science; for they wiU 
ef both the above sabulous matten, are the otherwise commit the most dangerous blun- 
appropriate remedies. The best diet for pa- den in calculous complaints. 
Iients labouring under the lithic deposite, is ** The idea of dissolving a calculus of 
a vegetable. Dr. Wolhuton's fine observa- uric add in the bladder by the internal use 
tion, that the excrement of birds fed solely ^ the caustic alkahs,'* says Mr. Brande, 
upon animal matter, is in a great measure *^ appears too absurd to merit serious refiita* 
lithic acid, and the curious fiict since ascer- tion.'' In ren>ect to the phosphates, it seema 
tained, that the excrement of the boa con- possible, by keeping up an unusual addity 
strictor, fed also entirely on animals, is pure m the urine, so tar to soften a crust of the 
lithic add, concur in ^ving force to the calculus, as to make it crumble down, or act 
above dietetic prescription. A week's ah- pnt of being abraded by the sound; but this 
stinence from animal food has been known is the utmost that can be looked for; and 
to relieve a fit of lithic acid gravel, where the lithic nucleus will stiU remain. ** These 
the alkalis were of little avail But we must considerations^" adds Mr. Brande, «• inde- 
not carry the vegetable system so far as to pendent of more urgent reasons^ show the 
produce flatulency and indigestion. httihty of attempting the solution of a stone 

Such are the principal circumstances con- of the bladder by the injection of add and 
nected with the disease of gravel in its ind- alkaline solutions. In respect to the alkalis^ 
pient or sabulous state. The calculi formed if suffidently strong to act upon the uric 
in the kidneys are, as we have said above, crust of the calculus, they would certainly 
ettiier lithic, oxalic, or cystic; and very rare- iniure the coats of the bladder; they would 
ly indeed of the phosphate species. An otherwise become inactive by combinatioe 
aqueous regimen, ihoderate exercise on with the acids of the urine, and they would 
horseback when not accompanied with much form a dangerous precipitate from the same 
irritation, cold bathing, and mild aperients, cause."-*-** It tberdfore appears to me, thit 
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^cntcroy, and others who have aidvised th« honate* and one of phosphate of lime. 1^ 

plan of injection, have thought little of all Pearson, in one instance, carbonate of limc^ 

these obstacles to success, and have regarded and animal matter; in two others, pbod- 

the bladder as a lifeless receptacle into which, piiates of lime and ammonia* with animidl 

^ into an India rubber bottle, almost any matter. 

solvent might be injected with impunity."— Arthritic calcufi, or those formed in the 

Journal of Sctmee, vol. vii, p. 316. joints of gouty persons, were once supposed 

1 have judgtsd it an imperative duty to in- to be carbonate of lime, whence they were 
sert the above cautions, from an eminent called chalkstones; afterward it was sup- 
chemist who has studied tliis subject in its posed that they were phosphate of lime; 
medical relations, lest the medical student, but Dr. WoUaston has snown, that they are 
misled by Br. Thomson's favourable tran- lithate of soda. The calculi found soroe- 
script of tlie injection scheme, mig^t behur- times in the pineal, prostate, salivary, and 
ried ijito very daiigerotts practice. bronchial glands, in the pancreas, in the cor- 

It does not appear that the peculiarities of pora cavernosa penis, and bet^^een the mua- 

water in different districts, have any influence cles, as well as the tartar, *» it is called* that 

upon the production of calculous disorders, encrusts the teeth, appear to be phosphate 

JDr. Wollaston's discovery of the anaJog}' be- of lime. Dr. Crompton, however, examined 

tween urinary and gouty concretions, has a calculus taken irom the lungs of a d&> 

led to the trial in gravel of the vimum eoldU- ceased soldier, which consisted of lime 45, 

c/, the specific for gout. By a note to Mr. carbonic add i7, albumen and water 18. It 

Brande's dissertation we ieam, that benefit was veiy hard, irregularly spheroidal, and 

has been derived irom jt in a case of red measured about 6J inches in dncumfeiv 

jgravel. ence. 

Dr. Henry confinns the above precepts in For the biliary calculi, see Giii;. Those 
the following decided language. " I'hese called bezoort have been already noticed un- 
cases, and others of tlte same kind, which I der that article* 

think it unnecessary to mention, tend to dis- It has been observed, that the lithic acid^ 
courage all attempts to dissolve a stone sup- which constitutes the cliief part of most ha- 
posed to consist of uric acid, tSter it has at- roan urinary calculi, and abounds in the arth- 
tained considerable size in the bladder; all riUc, has been found in no phytivon^s ani- 
that can be effected under such circum- mal; and hence has been deduced a practi- 
stances by alkaline medicines appears, as Mr. cal inference, that abstinence from animal 
Brande has remarked, to be Hie precipitating food would prevent their formation. But we 
upon it a coating of the earthy phosphates are inclined to think this conclusion too has- 
m>m the urine, a sort of concretion which, ty. The cat is carnivorous; but it appeared 
*s has been observed by various practical above, that the calculus of that animal i« 
writers, increases much more rapidly than equally destitute of lithic acid. If, therefore, 
that consisting of uric acid only. Tlie same we would form any deduction with respect 
unfavounble inference may be drawn also to regimen, we must look for something used 
from the dissections of those persons in whom by man, exclusively of all otJier animals; and 
A stone was supposed to be dissolved by al- this is obviously found in fermented liquors, 
Icaline medicines; for in these instances it has but apparently in nothing else: and this prac- 
heen found eitlier encysted, or placed out of tical uifeience is sanctioned by the most ra- 
the reach of the sound by an emai^ment of spectable medical autberitiea. 
the prostate gland.* 

The urinary calculus of a dog, examined Oir Calokic. By Dr. Ure* 
by Dr. Pearson, was found to consist princt- 

paUy of the pho^hates oS lime and ammo- ^ Ciumtc* The Agent to which thephe* 
nia, with animal matter. Several taken nomenaofheat and combustion are ascribed, 
irom horses, weie di' a umilar composition. Tliis is hypotheticaUy regarded as a fluid. 
One of a rabbit consisted chiefly of carbo- of inappreciable tenuity, whose particles are 
nate of Ume and animal matter, with perhaps endowed with indefinite idio-repulsive pow- 
a little phosphoric acid. A quantity of sabu- era, and which by their distribution in various 
lous matter, neither crystatUzed nor con- proportions among the partictes of pondera- 
crete, is sometimes fiMiiul in the bladder of hie matter, modify cohesive attraction, giv- 
tiic horse: in one instance there were nearly ing birth to tlie tiiree general forms of ga- 
45 pounds. These appear to conrist-of car- seous, fiqiiid, and solid 
lK>nate of lime and animal mattec A cal- Many eminent philosophers, however, have 
cuius of a cat gave Fourcioy three parts of doubted the separate entity of acalorific mat- 
carbonate, and one of plx>sphate of lime, ter, and have adduced evidence to show that 
That of a pig, accoid'mg to Bertholdi, was the phenomena might be rather referred to 
phosphate of hme. & vibratory or intestinal motion of the par- 

The renal calculus in man appears to be tides of common matter. The most distin^ 

<X the same nature as the urinary. In that fished advocate of tins opinion in modem 

•efthehoBee^FeurcjoyfcNUiddpart^ofoar- times is Sir H. Dafy^ljiewnoajtwtiiessaiif 
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pfofuTHfity of whose views enti^ them to since every body can communicate the pow*. 
^ference. The following sketch of his ideas er of expansion to a body of a lower tempe- 
on this intricate subject, though it graduates rature, that is, can ^ve an expanave mo- 
periiaps into the poetry of science, cannot tion to its particles, it is a probable infer- 
tail to increase our admiration of his genius, ence that its own particles are possessed of 
mnd to inculcate moderation on the partisans nriotion; but as there is no change in the po- 
of the opposite doctrine. sition of its parts as long as its temperature 

** Calorific repulsion has been accounted is uniform, the motion, if it exist, must be a 

for by supposing a subtile fluid capable of vibratory or undulatory motion, or a motion 

combming with bodies, and of separating of the particles round their axes, or a mo- 

their parts from each other, which has been tion of particles round each other, 

named the matter of heat or calorie. *'It seems possible to account for all the 

** Many of the phenomena admit of a hap- phenomena oT heat, if it be supposed that in 

py explansttion on this idea, such as the cold solids the particles are in a constant state of 

produced during the conversion of solids vibratory motion, the particles of the hottest 

mto fluids or gases, and the increase of tem- bodies moving with the greatest velocity, 

perature connected with the condensation of and through the g^atest space; that in li- 

gases and fluids." In the former case we quids and elastic fluids, besides the vibratory 

say the matter of heat is absorbed or com- motion, which must be conceived greatest 

bined; in the latter it is extruded or disen- in the last, the particles hlive a motion round 

ga^^ed from combination. "But there are their own axes, with different velocities, the 

other facts which are not so easily reconciled particles of elastic fluids moving with the 

to the opinion. Such are the production of greatest quickness; ai^d that in ethereal sub- 

htHi b> friction and percussion; and some stances," the particles move round their own 

of the chemical changes which have been axes, and separate from each other, penetra- 

•just referred to.'* These are the violent heat ting in right lines through space. Tempe- 

produced in the explosion of gimpowder, rature maybe conceived to depend upon the 

where a large quantity of aeriform matter is Velocities of the vibrations; increase of capa- 

disengaged; and the fire which appears in city on the motion being performed in great- 

tlie decomposition of the euchlorine gas, or er space fand the diminution of temperature, 

protolfcide of chlorine, though the resuhing during the conversion of solids into fluids or 

gases occupy a greater volume. gases, may be explained on the idea of the 

"When the temperature of bodies is raised loss of vibratory motion, in consequence of 
by friction, there seems to be no diminution the revolution of particles round their axes, 
of their capacities, using the word in its com- at the moment when the body becomes li- 
mon sense; and in many chemical changes, quid or aeriform; or fi'om the loss of rapidi- 
connected with an increase of temperature, ty of vibration, in consequence of the roo- 
there appears to be likewise an increase of tion of the particles through greater space, 
capacity. A piece of iron made red-hot by «< If a specific fluid of heat be admitted, 
hammering, cannot be strongly heated a se- it must be supposed liable to most of the a£. 
cond time by the same means, unless it has fections which the particles of common mat- 
been previously introduced into a fire. 1 his ter are assumed to possess, to account for the 
fact !)as been explained by supposing tliat phenomena; such as losing its motion when 
the fluid of heat has been pressed out of it, combining with bocUes, producing motion 
by the percussion, which is recovered in the when transmitted from one body to another, 
lire; but this is a very rude raeclianicjil idea: and gaining projectile motion when pass- 
the arrangements of its parts are altered by ing into free space; so that many hvpothesea 
hammering in this way, and it is rendered must be adopted to account for its agency, 
briUle. By a moderate degree of friction, which renders this view of the subject less 
as would appear from Rumford's experi- simple than the otiier. Very delicate expe- 
ments, the same piece of metal may be kept riments have been made, which show that 
hot for any length of time; so liiat if heat be bodies, when heated, do not increase in 
pressed out, the quantity must be inexhaust- weight. This, as fiir as it goes, is an evi- 
ible. When any body is cooled, it occupies dence agunst a subtile elastic fluid, produc- 
a smaller volume tljan before; it is evident ing the calorific expansion; but it cannot be 
tlierefore that its parts must have approached considered as decisive, on account of the im- 
to eaclj othen when the body is expanded perfection of our instruments. A cubical 
by heat, it is equally evident that its parts inch of inflammable air requires a good ba- 
must have separated from each other. The lance to ascertain that it has any sensible 
immediate cause of tije phenomena of heat, weight, and a substance bearing the same re- 
then, is motion, and the laws of its commu- lation to this, that this bears to platinum^ 
nication are precisely tite same as the laws could not perhaps be weiglied by any method 
of the communication of motion.'* Since all in our poss€rssion.**f 

matter may be made to fill a smaller volume — — 

by cooling, it is evident that the particles of t'l'*>»s view of the subject is to me unsa- 

matter inus^ have space between them; and tistactoiy. It is troe that the idea of heit 
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II iua been suppoied, on tbe other hand, on the calorific rays which acoompunr thoM 

that the observations of Sir Wm. Herschel of li|fbt in tlie solnr beam, aiiora decisive 

- ■ ' ' III » 

bein^ motion, is sanctioned by Newton, as equaUy objectionable. Thus the heating 
well as b> the illustrious chemist above power of glass being 443, that of an equid 
named. But tlie former adopted his opinion pulk of lead will be 487, though so many 
at a time, when the existence of heat in a times heavier; and if equal weights be corn- 
latent state was as yet unsuspected, and pared, the effect of the glass, will be four 
when many phenomena unfavourable to the times greater than that of the lead. If it be 
notion he suggested were unknown. It is said, that the movements of the?denser mat- 
fully established in mechanics, that when a ter are made in less space and therefore re- 
body in motion is blended with and thus quire less motion, I answer that if they be 
made to communicate motion to anotlier made with equal velocity, they must go 
body, previouslv at rest, or moving slower, through equal space in the same time, 
the velocity of the compound mass after the their alternations being more frequent, 
impact will be found, by multiplying the And if they be not made with the same 
weight of each body, by its respective ve- velocity, they could not communicate to 
locity, and dividing the sum of the products, matter of a lighter kind, a heat equally ^at{ 
by the ag^egate weight of both bodies, since agreeably to experience no superioritr 
OIP course it will be more than a mean or of weight will enable a body, acting*di- 
less than a mean, accordingly as the quicker rectly on another to produce in it a motion 
body was lifter or heavier than the other, quicker than its own. Consistently witli this 
Now according to Sir Humphrey Davy, the doctrine, the particles of an aeriform flui^ 

E articles of substances which are unequally wben they oppose a mechanical resistance* 
eated are moving with unequal degrees of do it by aid of a certain movement, which 
velocity; ef course when they are reduced causes them effectively to occupy a greater 
by contaat to a common temperature, the space than when at rest. It is true, a body» 
heat, or what is the same (in his view), the by moving backwards and forwards, may 
▼elocityof the movements of their particles, keep off other bodies from the space in 
ought to be found by multiplying the heat wliich it moves. Thus let a weight be par- 
of each by its weight and dividing the sum tially counterbalanced by means of a scale 
of the product by the aggregate weight, beam, so that if left to itself it would de- 
Hence it equal weights of matter be mixed, scend gently. Place exactly under it another 
the temperature ought to be a mean; and if equally solid mass, on which the weight 
equal bulks, it ought to be as much nearer would fall if unobstructed. If between the 
the previous temperature of the heavier two bodies thus situated, a third be caused 
substance as the weight of the ktter is to undeigo an alternate motion, it may keep 
greater; but the opposite is in most in- the upper weight from descending, pro- 
"Stances true. When equiponderant quanti- vided the force with which the latter de- 
ties of mercury and water are mixed at scenda, be no greater than tliat of the move- 
different temperatures, the result is such as "Tient in the interposed mass, and the latter 
might be expected from the mixture of the «cts with such celerity, that between each 
water, were it three times heavier; so much stroke the time be too small for the weight 
nearer to the previous heat of the water, is to move any sensible distance. Here then 
the consequent temperature. It may be }^e have a case analagoua to tliat supposeda 
laid that this motion is not measurable upon ^^ which tlie alternate movements or vibra- 
mechanical principles. How then, I ask does tions of matter enable it to preserve to it- 
it produce mechanical effects? These must P^lf a greater space in opposition to a force 
be produced bv the force of the vibrations, inipressed; and it must be evident that length- 
which are by the hvpothesis mechanical: for ening or shoi*tening the extent of the vibra- 
whatever laws hold good in relation to mov- tions of the interposed body,, provided tliey 
mg matter in mass, must operate in refi^rd &re made in the same time, will increase 
to each particle of that matter; the effect or diminish the space apparently occupied 
of the former, can only be a multiple of by it, as the volume of substances is affected 
that of the latter. Indeed, one of Sir Hum- by an increase or reduction of heat. It 
phrey Davy's reasons for thinking heal to Ought however to be recollected that ia the 
consist of corpuscular motions is that me- case we have imagined, there is a constant 
ehanical attrition generates it. Surely then expenditure of momentum to compensate 
a motion, produced by mechanical meanit, for that generated in the weight by gravity, 
and which produces mechanical effects, may during each vibration. In the vibrations 
he estimated on mechanical principles. conceived to constitute heat, there is no 

In tlie case cited above, the power of re- generating power to make up for this loss, 
eiprocal communication of heat in two fluids, A body preserves the expansion communi- 
is shown to be inconsistent with the views cated by heat in vacuo, whtre, insulated 
of this ingenio«is theorist. If we compare from all otlier matter, the only momentum^ 
Mtkt same power in adnds, tbe result will be by whi<^ the vibrations of its particles en 
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evkleace of the materitfity of caloric, ar at brated astronomer discovered that when ■- 

least place the proof of its existence and Jwt mihr thermometers were placed in the di^ 

of light, on tlie same foundation. That cele- ferent piirls of the solar beam, decomposed 

r T"; . , 7T~ ^y t**' prism into the primitive coloon, they 

be supported, must have been received be- indicated different temperatures. He eati- 

fore lU being thus situated. If we pour mates the power of heating in the red ravs, 

mercuiy mto a glaM tube shaped like a to be to that of the green rays, as 55, to 2^ 

^^^'^* TS^ J,"? '""''' ^'"A "^*"" "^ to t»»t »<■ the Violet rays as 55 to 16. 

wards, the Au'd wdl be prevented from oc- And in a space beyond the r^ rays, where 

cupying that part of theu.be where tlie air there is no visible light, the increase %f 

bins«idipp«tionasnottoescape. In this temperature U greatest of all. Thus, a 

o^j^accordmg to the hypothesis m question, themometer in the fi.II red ray row Z' 

2^!,T!r"''' " P'*''f"««^f~"» «■?»'«»? .f»e Fahr. in ten minutes, beyond tlie confines 

3^Ki iULf""'"** ^^ ? *"^!k°I T «f •he coloured bean^ entirely, it rose in L 

palpable fflrjtoiy inovements; so that the equal time 9". y, i we m au 

S'hl!!'^.!^' f 7^ ^^"^^ '^'"^J^"^ These experiments were repeated by Sir 

other. causM each to occupy a arger share h. Riglefiefa with similar resSts. Mr Be- 

rf 8p«» in the manner above 'Uustrated by „^ however, came to a »™^whaTdiSfe. 

^«n^„':f!!L^ir'i!l*1"?^"v'^^"*'~^''- «ntcom!lusioi. To render his experimem. 

3!^ ^fi?E^J^^ ^P^K' 1* T,*"P1»?^ » more certain, and theireffects mor^ sensible! 

WW of interposed bodies alternately stnkmg ^^is ingenious philosopher aviuled himself of 

IS ^tl^."^'''-""*- '*"' 4?*=«.'>«1"!8 theW^,ta*.an?nstrui£:ntbywhShZw 

eiuSln'l^^te^x'^^trdir^o'rt ^rmC^^^^^^^^ 

of the whSfe, when performing a common fl^^^"^ ^, U^J^L f r^"> "i 

movement. If the amegale detent of the S^.^^m^ SL™ ° ?/ •''^'"^V"!!* 

vibration of the p-ftiSfe. veiy much exceed L^J^wJ^i „ f^r^/l" fi'*V^'it' 

that which whei performed in mass would !^ ^oZn^il!*!! „I!!l^'"?"l?*'lu^ 

be necessaiy to preserve a certain space, it IZl^ff^l^^ ,-^^T'"'^^"' *^* 

may be supposed productive of a sulstaice "K ^K? ^^ P""'?" 'f *? »Pfct™m. m 

lik^ the rSy wSich the mercury is re- be^oSd1iM?Z"^lw f f^ "^JT* 

sisted. But wWnce is tht momenUim ade- ^rt^t*^^;*^^*?i'"™^ Tt J*^ 

quate in such rare media to resist a pressure S^?! wi v!?^" *f i^ST^^l^' '~^ P^f* 

* a fiuid so heavy as mercury, which in JLe w r^^^^^ 5/ ir^?^K""!!r* '"^ 

this case performs i part simili to that of S!^l,V'f„'Zk « aI Z^^^ PT 

the weight, cited for the purpose of Ulus- S!Xk^P?„X ^ S --^k^^ '"*" 

tration? If it be said that the mercury and «" ^"-k. Finally, on placing the bulb qgite 

^.i!"'"i'*. ^%T' temperature as the has himself shown to ensue? There can be 

*r, the particles of these substances vibrate „o motion without matter. To sarmount 

in •manner to keep uptheaeruUpubations; tlna difficulty, he calls up a suggestion of 

I Mk. when the experiment » tried m an Newton's, t£at the caloAfic vibmions of 

exhausted receiver, what m to supply mo- matter may send off radiant particles, which 

^rJiliJSl'Siffi*.^'^'? "^- ^''^' ^^"u^ '"^ *«'' »*" momentum in'comm.^ti^ 

BO smaU difficulty m conceiving under the vibrations to bodies remote from Acs?. 

cies of motion, Aat exists accoiding to the Sir Humphrey, there is radiant matter nt^ 

feSS^JIL^J?'',?"'* ** "P?'»»'' in « ducing heat. ^i«l radiant maUerpS^ 

heated solid, should cause a motion nivwi../. i:»i.. xt .i , ■ i. k"~""'» 




means oi . no. iron, we convert ice into heat as material, will apply equaUy against 

water, aiid water into vapour. the existence of material 'calSrifi/ ^^ 

i^^°Vl^^' •^'* " ? •?."* .** '"« tions. ITiat the cannon, healed by frictioa 

boikr of a steam engine should give to the in tlie noted experiment of Kumfok would 

pwticles of water, a iratoon so totally differ- have radiated as well as if heated in any oA« 

em from any it can itself possess, and at the way, there can, I tliink, be no doubt:' and a> 

-same time capable ofsuch wonderful effects, well in vacuo, as the heat excited by Sir 

as are produced by the agency of steam. Humphrey in asiimlar situation. Thi its 

b It to be imagined tliat in particles whose emission in this way would have been as- 

ri^f n!^^Zn."r*^if '^^ """'^f' ?■*- "'exhaustible as by the conducting prST 

aent momentum can be accumulated to cess caiinot be que«Joned. Why thin is it 

move as many toiW There appeara to me not as easy to have an inexhausObfe wpply 

another venr senous ofaM^cle to Uiis expla- of heat ai a material substance, Jt^K 

Ta^ "Vfi" 'f!!5'? •"•"*• ""^""^^e an iwxhaustible supply of radhmt m.i^* 

to^aocount for^ raduUnm m va«io, which communicating the Vibrations in whichte 

>thedistwgttished«dvocate of the hypothesis represents heat t» consist! «""« « 
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•lit of the vmible spectnim, where If enehel We Aall contf der them in the following 

ixed the maximum of heat, the elevation of order: 

its temperaUtre ahoye the ambient air was 1. Of the measure of temperatiixe. 

Ibund, by M. Beraiti, to be only one.fifth of 2. Of the distribution of heat. 

what it was in the extreme red ray. He af- 3. Of the general habitudes of heat ^th 

tenvards made similar experimenis on die the ctifferent forms of matter. 

double spectrum produced by Jc^and crys- It will be convenient to make use of the 

td, and also on polarized light, aiKi he found popular langua|^, and to speak of heat as 

in both cases that the calorific prindple ac- existing in bodies in greater or smaller quan- 

eompanied the luimnous molecules; and that tities, without meaning thereby to decide on 

in the positions where light ceased to be re- the question of its nature. 

fleeted, heat also disappeared. 1. Of the measure of temperature. 

Newton has shown that the dHTerent re« IT a rod or ring of metal of connderable 

frangibiUty of the rays of fight may be ex* nze, which is fitted to an oblong or circular 

plained b^suppoang them composed of par- guage in its ordinary state, be moderately 

tides differing in ^ze, the largest bemg at Eeated, it will be found, on app(;)rine it to 

the red* and the smallest at the violet ex- the cool guage, to have enlarged its dimen- 

tremity of the spectrum. The same great aions. It is tlius that coachmakers enlarge 

man has put the query. Whether light and their strong iron rims, so as to make them 

common matter are not convertible into each embrace and firmly bind, by tlieir retraction 

ether? and adopting the idea that the phe- when cooled, the wooden frame-work of 

nomena of sensible heat depend upon vibra- their wheels. 

tionsofthe particles ofbodie% supposes that Ample experience has proved, that bo- 
a certain intensity of vibrations may send off dies, by being progressively heated, pro- 
particles into free space; and that particles ^ 

m rapid motion in right lines, in losing their resides, as well as matter in which attraction 

own motion, may communicate a vibratory resides. 

motion to the particles of terrestrial bodies. There must also be as many kinds of mat- 
In this way we can readily conceive how ter, as there are kinds of repulnon, of which 
the red ravs should impinge most forcibly, the affinities, means of production, or laws 
Mid there&re excite the greatest degree of of communication are different. Hence I 
heat. do firndy believe in the existence of mate- 
Enough has now been said to show how rial fluids, severally producing the pheno- 
fitUe room there is to pronounce d(^pmatic mena of heat, light and electricity. Sub- 
decisions on the abstract nature of heat. If stances, endowed with attraction, make 
the essence of the cause be still involved in themselves known to us, by that species of 
mystery, many of its properties and effects this power, which we call gravitation, by 
have been ascertained, and skilfully applied which they are drawn towards the earth, 
to the cultivation of science and the uses of and are therefore heavy and called ponde- 
Kfe.f rable; by their resistance to our bodies, pro- 
>i ducing the sensation of feeling or touchj 
f We see the same matter, at different and by the vibrations or movements in other 
times, rendered self-attractive, or self-repel- matter, affecting the ear with sounds, Mid 
lent; now cohering in the solid form with the eye by a modified reflection of liglit. 
great tenacity, and now flying apart with Where we perceive none of these umial 
explosive violence in the state of vapour, concomitants of matter, we are prone to in- 
Hence the existence, in nature, of two op. fer its absence. Hence ignorant people have 
posite kinds ef reaction; between particles, no idea of air, except in the state of wind; 
IS self evident lliere can be no property, and when even in a quiescent state desi^- 
without matter, in which it may be inher- nate it by this woid. But that the princu 
ent. Nothing can have no property. The pies, the existence of which has been de- 
question then is, whether these opposite monstrated, should not be thus perceivedt 
properties can belong to the same particles, is he from being a reason for doubting their 
Is it not evident, that the same particles can- existence. A very slight attention to tiieir 
not, at the teme time, be self-repellent, and qualities will make it evident, that they 
aelt-attractive? Suppose them to be so, one could not produce any of the effects, by 
or the other must predominate, and in that which the existence of matter in its ortlina- 
case we should not perceive the existence ry form is recognized. The self-repellent 
of the other. It would be useless, and the property renders it impossible that they 
particles would in eflect, possess the predo- should resist penetration; their deficiency of 
minant property alone, whether attraction weight, renders their momentum nugato- 
or i^epulaon. frthe properties were equal ry. when in combination, the^ are not per*- 
in power, they would annihilate each other, ceived^ but the bodies with which they com- 
and the matter would be, as if void of ei- bine; and it is only by the changesthey pro- 
ther property. There must, therefore, be duce in such bodies, or their effects upom 
a Batter* in which the aelf-repellent power oar wxvfx^ that thejy can be detected. 
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IfttmnHy increase in bulk. On thtt pnnci- 
^le are constructed the various instruments 
n>r meaaunnff temperature. If the body se- 
kcted for inaicaling> by its increase of bulk, 
the increase of heat, suftered equal expan- 
sons by equal increments of tne calorific 
power, then the instrument would be per- 
fect, and we should have a just thermometer, 
or pyrometer. But it is very doubtful whe- 
ther any substance, solid^ li<|uid, or aeriform, 
preserves this equable relation, between its 
increase of volume and increase of heat. 
The foUowing quotation from a paper which 
the Royal Society did me the honour to 
publish in their Transactious for 1818, con- 
veys my notions on this subject: 

** I think it indeed highly probable, that 
•very species of matter, both solid and 
fiquid, follows an increasing rule in its en- 
largement by caloric. Bach portion that 
enters into a body must weaken the antago- 
nist force, cohesion, and must therefore ren- 
der more efficacious the operation of the 
next portion that is introduced. Let 1000 
represent the cohesive attraction at the com- 
mencement, then, after receiving one incre- 
ment of caloric, it will become 1000 — 1 
«» 999. Since the next unit of that divel- 
lent agent will have to combat only this di- 
minished cohesive force, it will produce an 
effect greater than the first, in the propor- 
tion of 1000 to 999, and so on in continued 
progression. That the increasing ratio is, 
nowever, greatly less than Mr. DaJton main- 
tains, may, I think, be clearly demonstrated.'' 
P. 34. 

The chief object of the second chapter of 
that memoir, is the measure of temperature. 
The experiments on which the reasoning of 
that part is founded, were made in the years 
1812 and 1813, in the presence of many phi* 
losophical friends and pupils. By means of 
two admirable micrometer microscopes of 
Mr. Troughton's construction, attached to a 
peculiar pyrometer, I found, that between 
the temperatures of melting ice, and the 
540th degree Fahr., the apparent elongations 
of rods (3* pure copper and iron correspond- 



ed jMtri pastu with the indications of two mer* 
curial thermometers of singular nicety, made 
by Mr. Crighton of Glasgow, one of which 
cost three guineas, and tne other two, and 
they were compared with a very fine one 
of Mr Troughton's. 1 consider the above 
results, and others contained in that same 
paper, as decisive against Mr. Dalton's hy* 
pothetical^^raduationoftlierroometers. They 
were obtained and detailed in public lec- 
tures many years before the elaborate re^ 
searches of Messrs. Petit and Dulong on the 
same subject appeared; and indeed the pa- 
per itseU* passed through Dr. Thomson's 
ikands, to London, many months before the 
excellent dissertation <n the French philo* 
sophers was published. Their memoir gain- 
ed a well-merited prize, voted by the Aca- 
demy of Sciences, on the 16th of March 
1818. My pa^er was submitted the preced- 
ing summer, in its finished state, to three 
professors of the University of Glasgow, a» 
well as to Dr. Brewster and Dr. Murray. 

The researches of MM. Dulong and Petit 
are contained in the 7th volume of the 
Annales de Chimie et Physique. They 
commence with some historical details, in 
which they observe, ** that Mr. Dalton, con- 
sidering this question from a point of view 
much more elevated, has endeavoured to 
establish general laws applicable to the mea- 
surement of all temperatures. These laws^ 
it must be acknowledged, form an imposing 
whole by tlieir regularity and simplicity. 
Unfortunately, this skilful philosopher pro- 
ceeded with too much rapidity to generalize 
his veiy ingenious notions, but which de- 
pended on uncertain data. The consequence 
IS, that there is scarcely one of his assertions 
but what is contradicted by the result of the 
researches, which we are now going to make, 
known." M. Gay-Lussac h£^ previously 
shown, that between the limits of freezing 
and boiling water, a mercurial and air ther- 
mometer did not present any sensible dis- 
cordance. The following table of MM. Du- 
long and Petit gives the results from nearly 
the freezing to the boiling point of mercury. 



TjiBLE of Comparison of the Mercurial and Mr Thermometer* 



Temperature indicated by the 
mercurial. 



CentigT' 



— 36<» 

100 
150 
200 
250 
300 
Boi1ing,360 



Fabr. 



—32.8° 
.f32. 

212 

302 

392 

482 

572 

680 



Corresponding 

TO>s. of the same 

mass of air. 



0.8650 
I.OOOO 
1.3750 
1.5576 
1.7389 
1.9189 
2. 76 
2.3125 



Temperature indicated by an air 

thermometer, corrected for 

the dilaution of glass. 



Centigr. 



—36.00° 
0.00 
100.00 
148.70 
197.05 
245.05 
292.70 
350 UO 



Fabr. 



—32 8° 
-J- 32.0 
212.0 
299.66 
386.69 
475 u9 
558.86 
662.00 
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The veil known unifomuty in the pi^ci- determined by Dulong and Petat, ii JIO*; 

pal physical properties of all the gases, and It is probable that IH*. Ure also employed • 

particularly me perfect identity in the laws thermometer, made by Crighton. But it is 

of their dilatation, render it veiy probable, unlikely that it should he better than mine, 

that in this class of bodies the <u8turbing as Mr. Crighton was at great pains to make 

causes, to which I have adverted in my pa- mine as correct as possible, and I paid him a 

per, have not the same influence as in solids high price for it.** Making due allowance 

And liquids; and that consequently^ the for the oblique censure of this insinuation, 

changes in volume produced by the action of as well as for the tvpog^phical error of 

heat upon air and gases, are more immedi- 580° instead of 680^, it is obvious that 

ately dependent upon the force which pro- Dr. Thomson has misunderstood the merits 

duces them. It is therefore very probable, of the discussion. The real temperature 

that the g^atest number of the phenomena of boiling mercury by Dulong and Petit is 

relating to heat will present theniselves un- ^2° F.; the appmrent temperature, measur- 

der a more simple form, if we measure the ed by mercury' in glass, boih heated 1;o the 

temperatures by an air thermometer. boiling point of the former, is 6^0°. But 

I coincide with these remarks of the French the' latter is a false indication, and Mr. 

chemists, and think they were justified by Crighton's compensated number 656*' is 

such considerations to employ the scale of very near the truth. We may therefore con- 

an air thermometer in their subsequent re- sider a well made mercurial thermometer as 

searches, which form the second part of a sufficiently just measurer of temperature, 

their memoir on the laws of tlie communi- For its consiruction and graduation, see 

cation of heat. Thxbxohxtsb. 

toMM.i;iTndlT^^^^^^ ^^K^h^'^^^rr^^!;"^^^^^ . 

true thermometer, is 662<» of Fahr. degrees. « J^*J*'^'^J**''^"L^J'^.^• *"*^t7°, P"*^'i 

Now by Mr. Crighton's thermometer the fi»t, the modes ofdistnbution, or the laws of 

boiling-point is 656°, a difference of only ^^'''^"^^•^"r^J^r *T"™T'^-i''" w ^^** 
6° in aiTprodigious »nge. Hence we see, ^^J*"*!^"!?™!^^^^^ 
as I pointed out in my paper, that there is a ?"^ secondly* die speciBc heats of different 
compensation product between the une- ^^^» ** ^« »*^ *"d at diflerent temper 
quable expansions of mercury and gbss, and ^JT^** . , . 
the lessening mass of mercury remaining in Th« ""* ▼>ew' relative to the bws of the 
the bulb as the temperature rises whereby communication of heat are to be found in 
his thermometer becomes a true measurer of ^^ opnaeuUt of Newton. This great philo- 
the increments of sensible caloric. From »opher assumes a priori, that a heated body 
all the experiments which have been made exposed to a constant cooling cause, such at 
with care, we are safe in assuming the appa- ^^ uniform action of a current of air, ought 
rent expansion of mercury in gk»8 to be to lose at each insUnt a quantity of heal 
iJSJd part of its volume on an average for proportional to the excess of iu temperature 
every I80«* Fahr. between 32*» and 662?, or a*>ove that of the ambient air; and that con- 
through an interval of 7 times 90 degrees, sequently its losses of heat in equal and sue- 
Hence the apparent expansion in glass for oesMve portions of time ought to formade- 
. 1 «,A creasing geometrical progression. Though 
the whole »* ^ - „ - jy - ^^ ^*^* Max^n, in his Essays on Heat, pointed out 

Were the whole body of the thermome- ^^ T..^L!!!^S^^^ fJiVl^"^ 

ter, stemandbulb,imm;rsedinboilingmer. JL^'^^ *??1fi^^ 

cuiy, it would the;efo»e indicate SSo'^mow ™LF!ES i watch^hP ^S^^I^ .^w 

nwtdri!;:?k^L'^'69^^^^ riiie^^t^sfSc^^^^^^^^ 

^tSe^^stS^jLTl'^'^^^^^^^^ I'etnTal^ed'r^^^ 

consequence of the bulb alone being im- Sf« i^Z.ft ^Z^Z 

mened in the heated Uquids, brings%ack ^^"^ ^^««* contradiction, 

the common mercurial scale, when well exe- Erxleben proved, by very socuiate obser- 

cated, near to the absolute and just scale of vations, that the deviation of the supposed 

an air thermometer, corrected fer the ex- law increases more and more as we consider 

pansions of the containing glass. greater differences of temperatures; and con- 

Dr. Thomson in his Annals for March, eludes that we should &U into veiy great 

1819, has, in his account of my paper, ha- errors if we extended the law much beyond 

zarded some remarks on this subject, which the temperature at which it has been veri- 

it wUl be necessaiy merely to quote in order fied. Yet Mr. Leslie since, in his ingenious 

to see their futility: ''From Mr. Crighton's researches on heat, has made this mw the 

mode of graduating thermometers," says he, basis of several determinations, which from 

''it is obvious that in the higher parts of the that veiy cause are inaccurate, as has been 

scale the degrees are below the truth. Thus proved by Dulong and Petit At length 

mercury boiu, as determined by his thermo- these gentlemen luve investigated the true 

qieter% at v556°, the real bdlmg pointf n^ la«r in a masterly manner* 
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HHien t body cooIb in voeiw, U«i httX it lumn Contains the corresponding velocities uf 
•ntirely diwipated by nwiiation. When it is cooling, calculated and corrected. These re- 
placed in air, or in any otlier fluid, its cool- lociUes arc the numbers of degrees that the 
uig becomes more rapid, the heat carried thermometer woidd sink ma minute. The 
off by the fluid being m that case added to first series shows clearly the inaccuracy of the 
that which is dissipated by radiation. It is geometrical law of Richmann; for according 
natural therefof« to distin^ish these two to that law, the velocity of coobng at ^ 
eifecta; and as they are subject in all proba. should be double of that at lOO^j whereas, 
bility to different laws, they ought to be ^^ find it as 7 A to 2.3, or more tlian triple; 

■epaVately stodied "^ !Sl''\To^ '^^*".'^'''*"Pfi ^l! ^ 

MM. Dulong and Petit employed in thU lorn of heat at SiO^ and at 80^, we find the 

research meiSurial thermoiJieters, whose fi«t aboutj times greater than the las^ 

bulbs were from 0.8 of an inch to 2.6; the while, aocording to the aw of Richmann, ft 

lattercont«mngaboutUireeIbs.ofmetciiiy. ought to be merely triple. From Uie above 

They fouKi by preliminary trials, that the f"d some analogous experiments, the fol- 

rsfio of cooling wss not iSfected by tiie siac lowiiy l»w has been deduced: mm a bod^ 

of the bulb, a^ that it held also in compari- <»«& ^ ^»o wrroim^d ^ a meihum w^ 

•ons of meicuiy, with water, with absolute ^mper^tmtu eanstmU, the vulociiu of roohiy 

alcohol, and wi& sulphuric acid, through a M excess iff, temperature in anUmelical pr^ 

lange of temperatureVfrom 60 to 30 of the gressum, tvcreMses as tfi^ term of ageometrv 

centigrade s^e; so that the ratio of the «?< progremoti, dxmxnuked by a certain ^uon- 

velodnr of cooUng between 60 and 50, and «y- «r, expressed in algebniic lanpagjv 

40 and 30, was ^nsibly the same. On the following equation contains the law of 
cooling water in tin plate, and in a glass ... -. ^ ,* ^^ 

nliere, they found tiie law of coofing to be cooling m vacuo: V - m. n (a— 1 ). 
taore rapid in tiie former, at temperatures « « the temperature of the substance sur- 

under tiie boiling point; but by a very re- rounding tiie vacuum; and I that of the heate4 

markable casualty, the contrary effect takes body above tiie former. The ratio a of this 

place in bodie* heated to high temperatures, progression is easily found for the thermome- 

when the hiw of cooling in tin pUte becomes ter, whose cooUng is recorded al)ove; for 

least rapid. Hence, generally, tiiat which when e augments by 20o, i remaining the 

cools by a most Apid law at the lower part saine, tiie velocity of coohng is then multi- 

of the scale, becomes tiie least rapid at high Pi»ed by 1. 165; which number is tiie meaa 

temperatures. of all the ratios expenmentally determined. 

« Mr. Leslie obtained such inaccurate re- ^j-rx * f%/iM» * 

suite respecting this question, because he did We have tiien a -. \/ Jl^^ - VP^* 
not make experimente on tiie cooling of bo- » only remains, in order to verify the ae- 

dies raised to high temperatures," say MM. cunwy of tins law, to compare it with tiic 

Diikjng and PetS, who terminate their preli- different series contained in tiie table insert- 

mnaiy researches by experimente on the ^d above. In that case, m which tiiesui^ 

cooling of water in three tin-plate vessels of rounding medium was 0°, it is necessary to 
the same capadty, the first of which was a , ^ _ _^ _ • _ . 

sphere, tiie second and third cylinders; from "»»«« « - 2.0o7, for m - , and n a 

which we learn that tiie law of cooling is . ,. ; *®|r- « , ^ 

not affected by tiie diflerence of shape. *» intermediate number, we have then V 

The researehes on cooling in a vacuum /• * < n 

were made with an exhaust^ balloon; and ■" 2.037 (a — 1). 

a compensation was calculated for the mi- Excesses of temp, Vulites •/* Values of V 
nute quantity of residuary gas. The folhiw- or veUues oft, T observed. ealcuLatedi 
ing series wa^ obtained when the balloon 
was surrounded with ice. The degrees are 
centigrade. 

Excess of the therm. Corresponcfing ve- 
above the balloon. locities of cooling. 
2AfP 10j69 
220 8 81 
200 7.40 
180 6.10 
1 60 4.89 The laws of coolingtii tiocusbeing knowB, 
140 3 88 nothing is more simple than to separate 
120 3. 02 Atini the total cooling of a body surrounded 
100 2.30 with air, or with any other gas, the poftion 
80 1 .74 of the effect due to the contact of the fluid. 
The first column contains the excesses of For this, it is obviously sufficient to sub- 
temperature above the walls of the balloon; tract from the real velocities of coolin^» 
that is to say, the temperatures themselves, those velocities which would take place if 
since the balloon was at 0^. The aeoond co- the body c»lffw/«ri^«s were plaecdsMtp* 



240** 


10.69 


10.68 


220 


8.81 


8.89 


200 


7.40 


7.34 


180 


6.10 


6.03 


160 


4.89 


4.87 


140 


3.88 


3.89 


120 


d.03 


3.05 


100 


3^ 


3.33 


80 


1.74 


1.72 
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CU9. This subtraction may be easily accom* is attached, and the instniVnent is then fixed 

plished now that we have a formula^ which upright by a little cement on a wooden sole, 

represents this velocity with great preci- If the finger, or any body warmer tlian the 

sion, and for all possible cases. ambient air, be applied to one of these bulbs. 

From numerous experimental compari- the air within will be healed, and will of 

sons the following law was deduced: The course expand, and issuing in part from the 

'veiocity ofcooUnff qfa body, omng to the sole bulb, depress before it the tinged liquor. 

eotUiZct rf a gtUf depende for the tame excess The amount of this depression observed 

of temperature^ on the ilensMff and tempera- upon the scale, will denote the difference 

ture of the flitidi hut this dependence is such, of temperature of the two balls. But if the 

that the velocity of cooUng remains the same, instrumentbemerely carried without touch- 

if the density and the temperature of the gas ing either ball, from a warmer to a cooler, 

ekofigre in such a way that the elasticity re- or from a cooler to a, warmer air, or me- 

tnains constant. dium of any kind, it will not be affected; 

If we call P the cooling power of air un- because the equality of contraction or ex- 

der the pressure p, this power will become pansion in the enclosed air of both bulbs, 

P (1.366) under a pressure 2pf P (1.366) * will maintain the equilibrium of the liquid 

tinder a pressure 4 p; and under a pressure in the stem. Being thus independent of the 

fl P' fluctuations of the surrounding medium, it 

A o u „:ii tw» v /I Qfui\ iT«.^« — w ^®^1 adapted to measure the calorific 

#2 , It wiU be P (1.366) . Hence - - emanations of different surfaces, success- 

ively converged by a concave reflector, 

I fCy^'^^ . «« , upon one of its bulbs. Dr. Howard has de- 

\ ^ / '^^ *°^ ""^ "* *^^ '^^^ ^^^ scribed, in the 16th number of the Journal 

V' (tL\o^ ®^ Science, a differential thermometer of 

■for hydrogen, -p — ip" I * ]iis contrivance, which he conceives to pos- 
sess some advantages. Its form is an imi- 
For carbonic acid, the exponent will be J^^i?" o^,**f Leslie's; but it contains mere- 
0.517, and for defiant gas 0.501, while for ^ ^'"?^^,*^^?*^^ ! ?^ ^^^^^* ^^^ *»f ^V^^ 
air as we see it is 0.45. These last three expelled by ebuUition ])revious to the her- 
numbers differing litUe from 0.5 or i, we metical closure of the instrument. The va- 
may say that in the aeriform bodies to which PO"/ o/ ether, or of spirit in vacwo, affords, 
they belong, the cooling power is nearly he finds, a test of superior dehcacy to air. 
as the square root of the elasticity. " If *?« "^^'^es the two legs of different lengths; 
we compare the Uw which we have thus «"ce it is m some cases very convenient to 
announced," say MM. Dulong and Petit, ^^^ve the one bulb standing quite aloof from 
«« with the approximations of Leslie and the other. In Mr Leslie's, whe» they are 
Dalton, we shall be able to judge of the o» f*»« »»"»<= l^*^^** th^»r distance asunder 
errors into which they have been led by the v»»''es from 1 -Jd of an inch to 1 or up- 
inaccurate suppositions which serve as the ^^ards, according to the size of the mstru- 
basis of all their calculations, and by the «>ent. The general length of the legs of 
little precision attainable by the methods the syphon is about 5 or 6 inches. 
which they have followed." But for these "»» reflecting mirrors, of about 14 inches 
discussions, we must refer to the memoir diameter, consisted of planished tin-plate, 
itself. hammered into a parabolical form by the 
The influence of the nature of the sur- guidance of a curvilinear gauge. A hollow 
face of bodies in the distribution of heat, tm vessel, 6 inches cube, was the usual 
was first accurately examined by Mr. Les- »o"»'ce of calorific emanation m his experi- 
lie. This branch of the subject is usually ™e«t8. He coated one of its sides with 
called the radiation of caloric. To measure lampblack, another with paper, a third wuh 
the amount of this influence with precision, g^^s, and a fourth was left bare. Having 
he contrived a peculiar instrument, called then filled it with hot water, and set it m the 
a differential thermometer. It consists of a >»"« of the axis, and 4 or 6 feet m front of 
glass tube, bent into the form of the letter oj^ ^^^^ mirrors, m whose focus the bulb 
U, terminated at each end with a bulb. The of * ^ differential thermometer stood, he 
bore is about the size of that of large ther- noted the depression of the coloured liquid 
mometers, and the bulbs have a diameter produced on presenting the differentsides 
of 1.3d of an inch and upwards. Before of the cube towards the mfrror m succes. 
hermetically closing the instrument, a small «»on- X\e following table gives a general 
portion of sulphuric acid, tinged with car- v»ew. o^ the results, witii these, and other 
mine is introduced. The adjustment of this coatings: 

liquid so as to make it stand at the top of Lampblack, - • 100 

one of the stems, immediate^ below the Water by estimate, - 100 -f* 

bulb, requires dexterity in the operator. Writing paper, • • 9% 

To this stem a stale divided into 100 parts Rosin, - • - 96 
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Sealing wax. 






95 


Crown glass, 






90 


China ink. 






88 


Ice, 






85 


Ked lead. 






80 


Plumbago, 






75 


Isinglass, 






75 


Tarnished lead, 






AS 


Mercury, 






20 + 


Clean lead. 






19 


Iron polished. 






15 


Tin plate. 






12 


Gold, Silver, Copp 


er. 




12 
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placed before a fire, should scorch siiV 
siajices in its focus, while itself remains 
cold; and, on the other hand, how a mirror 
of darkened or even of silvered glass, 
should become intolerably hot lathe touch, 
whil^ it throws little heat before it. From 
this absorbent faculty it comes, that a thin 
pane of glass intercepts almost the whole 
heat of a'bla%j[ng fire, while the light is 
scarcely diminished across itl By deg^rees 
indeed, itself becoming heated, constitutes 
a new focus of emanation, but still the ener- 
gy of the fire is greatly interrupted. Hence 
Similar results were obtained by Leslie also we see why the thinnest sheet of bright 
and Bumford in a simpler form. Vessels tin-foil is a pei*fect fire-screen; so impervi- 
of similar shapes and capacities, but of dif- ous indeed to heat, that with a masque 
ferent materials, were filled with hot li- coated with it, our face may encounter 
quids, and their rates of refrigeration no- without inconvenience, the blaze of a glass- 
ted. A blackened tin globe cooled a certain house furnace. 

number of degrees in 81 minutes; while a l^ince absorption of heat goes band in 
bright one took nearly double the time, or hand with radiation in tlie above table, vc 
156 minutes; a naked brass cylinder in 55 perceive that the inverse of absorption, 
minutes cooled ten degrees, while its fellow that is reflection, must be possessed iii in- 
cased in linen, was o6^ minutes in cooling verse powers by the difierent substances 
the same quantity. If rapid motions be ex- composing the list. Thus bright metals re- 
cited in the air, the difference of cooling fleet most heat, and so on upwards in sue- 
between bright and dark metallic surfaces cession. 

becomes less manifest. Mr. Leslie esti- Mr. Leslie is anxious to prove that elas* 
mates the diminution of effect from a r». tic fluids, by their pulsatory undulations, 
dialing surface to be directly as its dis- &>% the fnecffa of the projection or radiation 
tance, so that double the distance gives of heat: and that therefore liquids, as well 
one-half, and treble one-third of the primi- »» a perfect vacuum, should obstruct the 
tive heating impression on thermometers operation of this faculty. The laws of the 
and other bodies. Some of his experi- cooling of bodies in veicuo, experimentally 
ments do not seem in accoixlance with this established by MM. Dulong and Petit, are 
simple law. One would have expected cer- fatal to Mr. Leslie's hypothesis, which in- 
tainly, that, like light, electricity, and other deed was not tenable against the numerous 
qualities emanating from a centre, its di- objections which had previously assailed 
minution of intensity would have been as it. The following beautiful experiment of 
the square of the distance; and particular- Sir H. Davy seems alone to settle the ques- 
ly as Mr. Leslie found the usual analogy of tion. He had an apparatus made, by which 
tJie sine of inclination to hold, in present- platina wire could be heated in any elas- 
ing the faces of the cube to the plane of tic medium or in vacuo,- and by which the 
the mirror under different angles of obli- effects of radiation could be distinctly ex- 
quity. hibited by two mirrors, the heat being ex- 

Some practical lessons flow from the pre- cited by a voltaic battery. In several expe- 
ceding results. Since briglit metals project riments in which the same powers were 
heat most feebly, vessels which are intend- employed to produce the ignition, it was 
ed to retain their heat, as tea and coffee- found that the temperature of a thermo* 
pots, should be made of bright and polish- meter rose nearly three times as much in 
ed metals. Steam-pipes intended to convey tlie focus of radiation, when the air in the 
heat to a distant apartment, should be like- receiver was exhausted to fijf^ as when it 
wise bright in their course, but darkened was in its natural state of condensation, 
when they reach their destination. The cooling power, by contact of the rare- 

By coating the bulb of his thermometer fled air, was much less than that of tl»e air 
with different substances, Mr. Leslie inge- in its common state, for the glow of the 
niously discovered the power of different platina was more intense in the first case 
surfaces to absorb heat; and he found this than in the last; and this circumstance per- 
to follow the same'order as the rudiating haps renders the experiment not altoge- 
or projectmg quality. The same film of ther decisive, but the results seem favour- 
silver leaf which obstructs the egress of able to the idea, that the terrestrial radia- 
heat from a body to those surrounding it, tion of heat is not dependent upon any 
prevents it from receiving their calorific motions or affections of the atmosphere, 
emanations in return. On this principle we The plane of the two mirrors was placed 
can understand how a metallic juirror parallel to the horizon, the ignited body 
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iSeing; in the focus of the upper, and the 
thermometer in that of the under mirror. 
It is evident that a diminished density of 

the elastic medium, amounting to jfj^* 
should, on Mr. Leslie's views, have occa- 
sioned a greatly diminished temperature 
ih the inferior focus, and not a threefold 
increase, as happened; making* .every al- 
lowance for the diminisbecl intensity of 
jflow resulting from the cooling power of 
atmospheric air. The experiments with 
screens of glass, paper, -he. which Mr. 
Leslie adduced in support of his undula- 
tory hypothesis, have been since confront- 
ed with the experiments on screens of Dr. 
Delaroche, who, by varying them, obtain- 
ed results incompatible with Mr. Leslie*s 
▼lews, and favourable to those on the inti- 
mate connexion between light and heat, 
With which our account of heat was pre- 
&ced. He shows that invisible radiant heat, 
in some circumstances, passes directly 
through glass, in a quantity so much great- 
er relative to the whole radiation, as the 
temperature of the source of heat is more 
elevated. The following table shows the 
ratio between the ray^ passing through 
clear glass, and the rays acting on the 
thermometer, when no screen was inter- 
j^osed, at successive temperatures. 

Temperature Rays transmit' Total 

tf the hot body ted through the JRayt. 

in the ficut. glass screen, 

357** 10® 263* 

655 10 139 

800 10 75 

1760 10 34 

Argand's lamp with- 
out its chimney, 10 29 
Do. with glass chimney, 10 18 

He next shows that the calorific rays which 
have already passed through a screen of 
glass, experience, in passing through a se- 
oend glass screen of a similar nature, a 
iDttch smaller diminution of their intensity 
than they did in passing through the first 
screen; and that the rays emitted by a hot 
body differ from each other in their faculty 
to pass through glass; that a thick glass, 
though as much as, or more permeable to 
Ught than a. thin glass of worse quality, 
allows a much smaller quantity of radiant 
beat to pass, the difference being so much 
the less, the higher the temperature of the 
radiating source. This curious fact, that 
radiating heat becomes more and more 
capable of penetrating glass, as the tem- 
perature increases^ till at a certain tempe- 
rature the rays become luminous, leads to 
the notion that hekt is nothing else than a 
jnodification of lig^t, or that the two sub- 
•tances are capable of passing into each 
other. Dr. Delaroche's last proposition is, 
^that the qaantity of heat which a hot body 



yields in a given time by radiation to a 
cold body situated at a distance, increases 
ceteris paribus, in a greater ratio than the 
excess of temperature of the first body 
above the second. This proposition, which 
Dr. Thomson declared in his Annals, vol. 
ii. p. 1(J2. to be "somewhat puzzling," is 
in philosophicul accordance with the laws 
€f Dulong and Petit. 

For some additi'^nal facts on radiation, 
see Light, to which subject indeed, the 
whole discussion probably belongs. 

Even ice, which appears so cold to the 
organs of touch, would become a focus of 
heat if transported into a chamber where 
the temperature of the air was at 0* P.; 
and a mass of melting ice placed before 
the mirror, would affect the bulb ^f the 
thermometer, just as the cube of heated 
Water did. A mixture of snow and salt at 
C®. would in like manner become a warm 
body when carried into an atmosphere at 
— 40**. In all this, as well as in our sensa- 
tions, we see nothing absolute, nothing but 
mere differences. We are thus led to con- 
sider all bodies as projecting heat at every 
temperature, but with unequal intensities, 
according to their nature, their surfaces, 
and their temperature. The constancy or 
steadiness of the temperature of a body, 
will consist in the equality of the quan- 
tities of radiating caloric which it emits 
and receives in an equal time, and the 
equality of temperature between several 
bodies which influence one another by their 
mutual radiation, will consist in the per- 
fect compensation of the momentary inte?w 
changes effected among one and all. Such 
is the ingenious principle of a moveable 
equilibrium, proposed by Professor Pre* 
vost, a principle whose application, direct- 
ed with discretion, and combined with the 
properties peculiar to different surfaces, 
explains all the phenomena which we ob- 
serve in the distribution of radiating calo- 
ric. Thus, when we put a ball of snow in 
the focus of one concave mirror, and a 
thermometer in that of an opposite mirror 
placed at some distance, we perceive the 
temperature instantly to fall, as if there 
were a real radiation of frigorific particles, 
according to the ancient notion. The tnie 
explanation is derived from the abstrac- 
tion of that return of heat wliich the ther- 
moscope mirror had previously derived 
from the one now influenced by the snow, 
and now participating in its inferior radi- 
ating tension. Thus, also* a black body 
placed in the focus of one mirror, would 
diminish the light in the focus of the other; 
and, as Sir H. Davy happily remarks, the 
eye is, to the rays producing light, a mear 
sfire, similar to that which the tliermome- 
ter is to rays producing heat. 

This interchange of heat is finely exem^ 
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plified in the relation which suhsiats be- in the stem fall^ and rises with eyeiypAS- 
tVeen any portion of the sky and the tem- sing cloud. Dr. Howard's modification of 
perature of the subjacent surface of the the thermoscope would answer well here, 
earth. In the year 1788 Mr. Six of Canter- Thediffusionof heat amonff the particles 
bury mentioned, in a paper transmitted to of fluids themaelvesJSdtpenas upon their 
the Royal Society, that on clear and dewy specific gravity and specific heat conjunct- 
nights he always found the mercury lower ly, *nd therefore must vaiy for each par- 
in a thermometer laid upon the ground, ticular substance. The mobdity of the par- 
in a meadow in his neighbourhood, than U tides in » fluid, and their reciprocal inde- 
was in a similar thermometer suspended pendence on one another, permit them to 
in the air 6 feet above the former; and that change their places whenever they are ex- 
upon one night the difference amounted panded or contracted by alternations of 
to 5^ of Fahrenheit's scale. And Dr. Wells, temperature; and hence the immediate and 
in autumn 1811, on laying a thermometer inevitable effect of communicating beat to 
upon grass wet with dew, and suspending the under stratum of a fluid mass, or of ab- 
a second in the air 2 feet above the sur- stracUng it from the upper stratum, ia to 
face, found in an hour aflerwards, that the determine a series of intestine movements, 
former stood »• lower than the latter. He The colder particles, by their superior den- 
at first regarded this coldness of the sur- sity, descend in a perpetual current, and 
face to be the effect of the evaporation of force upwards those rarefied by the heat, 
the moisture, but subsequent observations When however the upper stratum primari* 
and experiments convinced him, that the ly acquires an elevated temperature, it 
cold was not the effect, but the cau»e of seems to liave little power of imparting 
deposition of dew. Under a cloudless sky, heat to the subjacent strata of fluid parti- 
the earth projects its heat without return, cles. Water may be kept long in ebullition 
into empty space; but a canopy of cloud is at the surface of a vessel, while the bottom 
a concave mirror, which restores the equi- remains ice cold, provided we take mea- 
librium by counter-radiation. See Dew. sures to prevent the heat passing down- 
On this principle Professor Leslie has wards throueh the sides of the vessel itself, 
constructed a pretty instrument, which he Count Rumford became so strongly pcr- 
caUs -Ethrioscope, whose function it is to suaded of the impossibility of commonica- 
denote the clearness and coolness of the ting heat downwards through fluid parti- 
sky. It consists of a polished metallic cup, cles, that he regarded them as utterly des* 
of an oblong spheroidal shape; very like a titute of the faculty of transmitting that 
silver porter-cup, standing upright, with the power from one to another, and capable of 
bulb of a diflferential thermometer placed acquiring heat, only in individual rotation 
in its axis, and the stem lying parallel to and directly, from a foreign source. The 
the stalk of the cup. The other ball is gilt, proposition thus absolutely announced is 
and turned outwards and upwards, so as absurd, for we know that by intermixtuie 
to rest against the side of the vessel. The and many other modes, fluid particles im- 
best form of the cup is an ellipsoid, whose part heat tQ each other; and experiments 
eccentricity is equal to half the transverse have been instituted* which prove the ac- 
axis, and the focus consequently placed at tual descent of beat through fluids by com- 
the third part of the whole height of the munication from one stratum to anpther. 
cavity; while the diameter of the thermos- But unquestionably this communication is 
cope ball should be nearly the third part amazingly difficult and slow. We are hence 
of the orifice of the cup. A lid of the same led to conceive, that it is an actual contact 
thin metal unpolished, is fitted to the of particles, which in the solid condition 
mouth of the cup, and removed only when facilitates the transmission of heat so 
an observation is to be made. The scale at- speedily from point to point through their 
tached to the stem of the thermoscope, mass. This contact of certain poles in the 
may extend to 60 or 70 millesimal degrees molecules, is perfectly consistent with void 
above the zero, and about 15 degrees be- spaces, in which these molecules may slide 
low it. over each other in every direction; by 

This instrument exposed to the open air which movements or condensations, beat 
in clear weather, will at all times, both dur- may be excited. The fluid condition revertw 
ing the day and the night, " indicate an im- or averts the touching and cohering poles* 
pressiin of co\jfl shot downward from the whence mobility results. This statemevi 
higher regions,'* in the figurative language may be viewed either as a representati^ 
of the inventor. Yet the effect varies ex- of facts, or an hypothesis to aid coo^cp- 
ceedingly. It is greatest while the sky has tion. 

the pure azure hue; it diminishes fast as the Since the diffusion of heat througk « 
atmosphere becomes loaded with spreading fluid mass is accomplished almost solely 
clouds; and it is almost extinguished when by the intestine currents, whatever ob- 
lov fogs settle on the surface. The li<][uid strtfcts tiiese must obstruct the chaoge^tf 
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tOP^taturc. Hrace fluid* intermingled sides of these be formed of double pUtes« 
with porous matter, such as silk, wool, cot- with an interval between them of an incl* 
ton, downs, fur, hair, starch, mucilage, &c. filled with pounded charcoal, an intense 
are more slowly cooled than in their pure heat may exist within, while the outside is 
and limpid state. Hence apple-tarts and scarcely affected. Morveau has rated the 
pottages retain their heat very long, in conducting power of charcoal to that of 
comparison of the same bulk of water heat- fine sand, as 2 to 3, a difference much too 
cd to the same degree, and exposed in small. Spongy organic substances, silk, 
similar covered vessels to the cool air. Of wool, cotton, &c. are still worse conduct- 
the conducting power of gaseous bodies, ors than any of the above substances- and 
wc have already taken a view. I know of no the finer the fibres, the less conductinic 
experimenu which have satisfactorily de- power they possess. The theory of clothing 
termined in numbers, the relative conduct- depends on this principle. The heat een^ 
ing power of liquids. Mercury for a liquid, rated by the animal powers, is accumula- 
possesses a high conducting faculty, due ted round the body by the imperfect con- 
to its density and metallic nature, and ductors of which clothing is composed, 
small specific heat. To discover the exact law of the distri- 
. The transmission of heat through solids bution of heat in solids, let us take a pris- 
▼As made the subject of some pleasing po- matic bar of iron, three feet lonir, and wiUi 
jmlar experiments by Dr. Ingenhausz. He a drill form Uiree cavities in one of iu 
took a number of meullic rods of the same sides, at 10, 20, and 30 inches from its end. 
kngth and thickness, and having coated each cavity capable of receivinir a little 
one of the ends of Uiem for a few inches mercury, and the small bulb of a delicate 
with, bees wax, he plunged their other ends thermometer. Cut a hole fitting exactly the 
into a heated liquid. The heat travelled on- prismic bar, in the middle of a sheet of 
wards among the matter of each rod, and tin-plate, which is then to be fixed to the 
soon became manifest by the softening of bar, to screen it and the thermometer 
the wax. The following is the order in from the focus of heat. Immerse the ex^ 
which the wax melted; and according to tremity of the bar obliquely into oil op 
that experiment, therefore, the order of mercury heated to any known decree and 
conducting power relative to heat place the thermometers in their cavities 

1. Silver. . surrounded with a little mercury. Or the 

2. Gold. bar may be kept horizontal, if an inch or 

3. Copper,? j^^^\y equal. ^^^ ** its end be incurvated, at right an- 
*• Tm, > gles to its length. Call the thermometers 

Platinum, k A, B, C. Were there no dissipation of the 

Iron, \ much inferior to heat, each thermometer would continue to 

Steel, i the others. mount till it attained the temperature of 

Lead, J the source of heat. But in actual experi- 

■ In my repetition of the experiment, I ments, projection and aerial currents mo- 

found silver by much the best conductor, dify that result, making the thermometers 

next copper, then brass, iron, tin, much rise more slowly, and preventing them 

liie same, then cast iron, next zinc, and ftom ever reaching the temperature of the 

last of all, lead. Dense stones follow metals end of the bar. Their state becomes in- 

in conducting power, then bricks, pottery, deed stationary whenever the excess of 

atid at a long interval, glass. A rod of this temperature, each instant communicated 

singular body may be held in the fingers by the preceding section of the bar, merely 

for a long time, at a distance of an inch compensates what they lose by the contact 

from where it is ignited and fused by the of the succeeding section of the bar, and 

blow-pipe. It is owing to the inferior con- the other outlets of heat. The three ther- 

diicting power of stone, pottery, glass, mometers now indicate three steady tera- 

and cast iron, that the sudden application peratures, but in diminishing progression. 

of' beat so readily cracks them. The part In forming an equation from the expen- 

aeted on by the caloric expands, while the mental results, M. Laplace has shown, that 

sdjacent parts retaining their pristine form the difficulties of the calculation can be re- 

and Tolume, do not accommodate them- moved only by admitting, that a deter- 

selves to the change; whence a fissure must minate point is influenced not only by those 

'necessarily ensue. Woods and bones are points which touch it, but by others -at a 

better conductors than glass; but the pro- small, distance before and behind it. Then 

grass of heat in them at elevated tempera- the laws of homogeneity, to which differ- 
tiires, may be uded by the vaporization of entials are subject, are re-established, and 

their juices. Charcoal and saw-dust rank all the rules of the differential calculus are 

fwry iowin conducting power. Hence the observed. Now, in order that the calorific 

ibrroer is admirably fitted for arresting the influence may thus extend to a distance in 

tiaspersioii of heat in metal furnaces. Jf the the interior of the bar, there must operate 
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througfi the rery substance of the solid ele- of the bar which is to be exposed to the 
ments a true radiation, analog;ous to that heat, being coated with fire-clay, or sheath- 
observed in air, but whose sensible influ- ed with platinum, should be inserted a few 
cnce is bounded to distances incomparably inches into the flame, and drops of oil be- 
■maller. This result is in no respect imp po- ing put into three successive cavities of 
bable. In fact, Newton has taught us, that the bar, we should measure the tempera- 
all bodies, even the most opaque, become tures of the oil, when they have become 
transparent when rendered sufficiently stationary and note the time elapsed, to pro- 
thin; and the most exact researches on ra- duce this effect. A pyroscope of this Kind 
diating caloric, prove that it does not eman- could not fail to g^ve useful information to 
ate solely from the external surface of bo- the practical chemist, as well as to the 
dies, but also from material particles situa- manufacturers of glass, pottery, steel, &c. 
ted within this surface, becoming no doubt 2. Of specific heat.~-~l{ we take equal 
insensible at a very slight depth, which weights, or equal bulks, of a series of sub- 
probably varies in the same body, with its stances; for example, a pound or a pint of 
temperature. water, oil, alcohol, mercury, and having 
M. Biot, M. Fourier, and M. Poisson, heated each separately, ih a thin vessel, to 
three of the most eminent mathematicians the same temperature, say to 80* or 100* 
and philosophers of the age, have distin- Fahr. from an atmospherical temperature 
guished themselves in this abstruse inves- of 60^, then in the subsequent cooling of 
ligation. The following is the formula of these four bodies to their former state, 
M. Biot, when one end of the bar is main- they will communicate to surrounding me- 
tained at a constant temperature, and the dia very diiferent quantities of heat. And 
other is so remote as to make the influ- conversely, the quantity of heat requisite 
ence of the source insensible. Let y repre- to raise the temperature of equal masses 
sent, in degrees of the thermometer, the of different bodies, an equal number of 
temperature of the air by which the bar is thermometric degrees, is different, but 
surrounded; let the temperature of the fo- specific for each body. There is another 
cus be y -|- Y; then the integral becomes, point of view in which specific heats of bo- 

I V -^ T" *^*^* "^*y ^^ considered relative to their 

log. y — log. Y — -- ^ _ ^ change of form, from gaseous to liquid, 

<> and from liquid to solid. Thus the steam 

X is the distance from the hot end of the of water, at 212^, in becoming a liquid, 

bar; a and b are two coefficients, supposed does not change its thermometric tempe- 

constant for the whole length of the bar, rature 212^, yet it communicates, by this 

which serve to accommoilate the formula change, a vast quantity of beat to sur- 

to every possible case, and which must be rounding bodies; and, in like manner, K- 

assigned in such case, agreeably to two oh- quid water at 32^, in becoming the solid 

servations. M is the modulus of the or- called ice, does not change its temperature 

dinary logarithmic tables, or the number as measured by a thermometer, yet it itn- 

3.302585. M. Biot presents several tables parts much heat to surrounding matter, 

of observations, in which sometimes 8, and We therefore ilivide the study of specific 

sometimes 14 thermometers were applied heats into two branches: 1. The specific 

all at once to successive points of the bar; heats of bodies while they retain the same 

and then he computes by the above formu- state; and 2. The specific beats, connected ' 

la, what ought to be the temperature of with, or developed by, change of state, 

these successive points, having given the The first has been commonly called the 

temperature of the source; and vice verta^ capacities of bodies for caloric; the second, 

what should be the temperature of the the latent heat of bodies. The latter we 

source from the indications of the ther- shall consider afler change of ttate, 

mometers. A perfect accordance is shown 1. Of the specific heats of bodies, while 

to exist between fact and theory. Whence they experience no change of state, 

we may regard the view opened up by the Three distinct experimental modes hare 

latter, as a true representation of the con- been employed to determine the specific 

dition of the bar. With regard to the ap- heats of bodies; in the whole of which 

plication of this theorem, to discover for modes, that of water has been adopted for 

example, the temperature of a furaace, by the standard of comparison or unity. 1. In 

thrusting the end of a thermoscopic iron the Jirtt mode, a given weight or bulk of 

bar into it, we must regret its insufficiency, the body to be examined, being heated to 

M. Biot himself after showing its exact co- a certain point, is suddenly mixed with a 

incidence at all temperatures, up to that given weight or bulk of another body, at 

of melting lead, declares that it ought not a different temperature; and the resisting 

to apply at high heats. But I see no diffi- temperature of the mixture shows the re* 

culty in making a very useful instrument lation between their specific heats. Henoe^ 

of this kind, by expeiiment, to give very if the second body be water, or any other 

valuable pyrametrical indications. The end substance whose relstioo to water is Mter> 
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tained» the rektive heat of the first to that it will hafdljr produce a greater efleet than 
of water will he known. It is an essential the current of the diifereot gases. The se- 
precaution in using this mode, to avoid all cond method consists in determining, by 
such chemical action as happens in mixing calculation, the real quantity of heat which 
water with alcohol or acids. Let us take the calorimeter, come to its stationary tern- 
oil for an example. If a pound of it, at 90® perature, can lose in a given time; for since* 
Fahr. be mixed with a pound of water at after it reaches this point, it does not be- 
60*, the resulting temperature will not be come hotter, though the soui*ce of heat 
the mean 75®, but only 70®. And converse- continues to be applied to it, it is evident 
]y, if we mix a pound of water heated to that it loses as much heat as it receives. 
90®, with a pound of oil at 60®, the tempe- Mx\f . Berard and Delaroche employed these 
rature of tlie mixture will be 80®. We see two methods in succession. From the sin- 
here, that the water in the first case ac- gular ingenuity of their apparatus, and pre- 
quired 10®, while the oil lost 20®; and in cision of their observations, we may regard 
the second case, that the water lost 10® their determinations as deserving a degree 
while the oil jpiined 20®. Hence we say, of confidence to which the previous results, 
that the specific heat of water is double to on the specific heat of the gases, are not at 
that of oil; or that the same quantity or in- all entitled. They have completely over- 
tensity of heat which will change the tem- turned the hypothetical structures of Black« 
perature of oil 20*, will change that of wa- Lavoisier, and Crawford, on the heat de- 
ter only 10®; and therefore if the specific veloped in combustion and respiratioit* 
beat, or capacity for heat, of water be call- while they give great countenance to the 
ed 1.000, that of oil will be 0.500. When profound views of Sir H. Davy. See CoM^ 
the experiment has been, from particular bust ion. 

csrcumstances,made with unequal weights. The third method of determining the 

the obvious arithmetical reduction, for the specific heats of bodies, is by raising a 

difference, must be made. This is the ori- g^ven mass to a certain temperature, sus- 

einal method of Black, Irvine, and Craw- pending it in a uniform cool medium, till 

ford. it descends through a certain number of 

The fleco9u/mode is in some respects a' thermometric degrees, and carefully noting 

modification of the first. The heated mass by a watch the time elapsed. It is evident, 

of the matter to be investigated, is so sur- that if the bodies be invested with the 

rounded by a larg^ quantity of the stand- same coating, for instancft, glass or bur- 

ard substance at an inferior temperature, nished metals; if they be suspended in the 

that the whole heat evolved by the first, same medium, with the same excess of 

in cooling, is received by the second. We temperature, and if their interior constitu- 

may refer to this mode, UU Wilcke's prac- tion relative to the conduction of heat be 

tice of suspending a lump of heated metal also the same, then their specific heats will 

in the centre of a mass of cold water con- be directly as the times of cooling. I liave 

tained in a tin vessel: 2</, The plan of La- tried this method, and find that it readily 

Toisier and Laplace, in which a heated mass gives, in common cases, good approxima- 

of matter was placed by means of their ele- tions. Somt- of my results were published 

gant Calorimeibr, in the centre of a in the Annals of Phil, for October 1817, on 

shell of ice; and the specific heat was in- water, sulphuric acid, spermaceti oil, and 

ferred from the quantity of ice that was li- oil of turpentine. " A tliin glass globe, ca- 

quefied: And Sr/, The method of Berard pable of holding 1800 grains of water, was 

and Delaroche, in which gaseous matter, successively filled with this liquid, and with 

heated to a known temperature, was made the others; and being in each case heated 

to traverse, slowly and uniformly, the con- to the same degree, was suspended, with 

volutions of a spiral pipe, fixed in a cylin- a delicate thermometer immersed in it, in 

der of cool water, till this water rose to a large room of uniform temperature. Ihe 

a stationary temperature; when " reckon- comparative times of cooling, through an 

injf from this point, the excess of the tem- equal range of the thermometric scale, 

perature of the cylinder, above that of the were carefully noted by a watch in each 

ambient wr, becomes proportional to the case." The difference of mobility in the li- 

quantity of heat given out bv the current quid particles may be regarded as very 

of gas that passed through the cylinder." trifling, at temperatures from 100® to 200*. 

Each gas was definitely heated, by being At inferior teniperatiu-es, under 8o® for ex- 

passed through a straight narrow tube, ample, oil of \iU'iol, as well as spermaceti 

placed in the axis of a large tube, filled oil, becoming viscid, would introduce er- 

with the steam of boiling water. The spe- roneous results. 

cific heats were then compared to water This mode has been lately practised with 

hy. two methods. The first consists in sub- the utmost scientific refinement by MM. 

jecting the cylinder, which they call the Dulong and Petit. Their experiments were 

eaiorimetcr, to the action of a current of made on metals reduced to fine filings, 

water perfectly regular, and so slow, that stiongly pressed iuto a cylindrical vessel 
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<if ith«r, Yetf thin, tci^ small, and the I7 inaccurate, as our own experiments ha:ve 

axis of which was occupied by the reser* informed us, and as might indeed be con- 

Toir of the thermometer. This cylinder, eluded from the g^at discordance in thft 

•eontaining about 460 grrains of tne sub- results obtained for the same bodies bj 

itance, heated about 12° K. above the am- different experimenters." From this cen* 

bient medium, was suspended in the cen- sure, we must except the recent results of 

tre of a vessel blackened interiorly, sur- MM. Clement and Desormes on gases, 

rounded with melting ice, and exhausted which I believe may be regarded aa enti- 

of air, to prolong the period of refrigera- tied to equal confidence wiSi those of Be- 

tion, which lasted generaUy 15 minutes, rard and Delaroche. 

Their Ki>ttk8 h«e disclosed . beautifiU t^xuVE 1.-0/ the Speci/tc Beat. <,/ Ga^ 

mud unforeseen relation, between the spe- l. t^mam n v t^ , ^.««^^ 

eific heats and primitivi combining rati^ ^ ^^' ^*»^"* '^ Dxlarochb. 

or atoms of the metals; namely, that the Equal Equal ^^ 

atomt of all timple bodies have exactly the vohmea. weif^hte. ^^"^^^ 

eame capacity for heat. Hence the speciBc Air, 1.0000 1.0000 1«000© 

heat of a simple substance, multiplied into Hydrogen, 0.9033 12.3401 0.07^ 

the weight of its atom or prime equivalent, CaibonicAcid, 1.2583 0.8280 1.5196 

ought to give always the same product. Oxygen, 0.9765 0.8848 l-WS© 

The law of specific heats being thus esta- Asote, 1.0000 1.0318 0.9691 

blished for elementary bodies, it became 0»de of Aiote, 1.3503 0.8878 1.5^ 

very important to examine, under the same Olefiant gas, 1 .5530 1.5763 0-988S 

point of view, the specific heats of com- Carbonic Oxide, 1.0340 1.0805 0.9569 

pound bodies. The process applying indif- To reduce the above numbers to the 

ferently to all substances, whatever be their standard of water, three different metSiod* 

conductibility or state of aggregation, they were employed; from which the three num- 

had it in their power to subject to experi- hers, 0.2498, 0.2697, and 0.2813 were ob- 

ment, a great many bodies whose propor- tained for atmospheric air. The experi- 

ttons naay be considered as fixed; but when menters have taken 0.2669 as the mean, to 

they endeavoured to mount from these de- which all the above results are referred, aa 

terminations to that of the specific heat of follows: 

each compound atom, by a method analo- TABLE 11. 

gous to that employed for the simple bo- Water 1.0000 

dies, they found themselves stopped by the Air 0.2669 

number of equally probable suppositions Hydrogen gas 3-2936 

among which they had to choose. " If Carbonic acid 0.22t0 

the method," say they, " of fixing the Oxygen 0.2361 

weights of the atoms of simple bodies has Azote 0.2754 

not yet been subjected to any certain rule. Oxide of azote 0.2369 

that of the atoms of compound bodies has Olefiant gsia 0.4207 

been, a fortiori, deduced from supposi- Carbonic Oxide 0.2884 

tions purely arbitrary." They satisfy them- Aqueous vapour 0.8470 

selves by saying, in the mean time, that. The following are the results given by 

abstracting every particular supposition, mm. Clement and Desormes, for equal 

the observations which they have hitherto volumes at temperatures from 0*» to 60* 

made tend to estabhsh this remarkable centigrade, or 32** to 140*» Fahr. 
law, that there always exists a very simple 

ratio between the capacity for heat of the TABLE III. 

compound atoms, and that of the element- Inches Clement^ Delaroche 

ary atoms. Barwn, Deeormee. & EerartL 

We shall insert here tabular views of the Atmospheric 

specific heats determined by the recent re- ^i' ** 39.6 1.215 1.2396 

searches of these French chemists, reserv- Ditto. 29.84 1.000 1.0000 

ing, for the end of the volume, the usual Ditto. 14.92 0.693 

more extended, but less accurate tables of Ditto. 7.44 0.540 

specific heat. MM. Petit and Dulong justly Ditto. 3.74 0.368 

remark, that " the attempts hitherto made Do. charged^ 29.34 i.QOO 

to discover some laws in the specific heats ^\th ether, 3 ' ' -w^aa 

of bodies have been entirely unsuccessful. Azote, 29.84 1.000 1.0000 

We shall not be surprised at this, if we at- Oxygen, 29.84 1.000 0.974 

tend to the great inaccuracy of some of the Hydrogen, 29.84 0.664 0.9033 

measurements; for if we except those of Carbonic acid, 29.84 1.500 1.2583 

Lavoisier and Laplace (unfortunately very The relative specific heat of wr to Wft- 

few), and those by Delaroche and Berard ter, is by MM. Clement and Desormes 

for elastic fluids, we are forced to admit, that 0.250 to 1.000, or exactly one-fourth. The 

the greatest part of the others are extreme* last table which is extracted from the Jmtr- 
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wU dePhjfmque^ gr>^** ^^ specific heat of 
oxvgen by Delarocbe and Berard, a little 
dlferent from their own number, Table I. 
from the Annaiet de ChinUe, vol. 85. The 
roost remarkable result given by MM. 
Clement and Desormes regai'ds carbonic 
acid, which being reduced to the standard 
of weights, gives a specific heat compared 
to air of about 0.987 to 1.000, while oxy- 
gen is only 0.9000. The former tables of 
Crawford and Dalton give the sp. heat of 
oxygen 2.65, and of carbonic acid 0.586, 
compared to air 1.000. And upon tliese 
■very erroneous numbers, they reared their 
hypothetical fabric of latent heat, combus- 
tion and animal temperature. 

-We- shall refer to the above table in 
treating of combustion. 

We see from the experiments on air, at 
different densities, that its specific heat di- 
minishes in a much slower rate than its 
specific gravity. When air is expanded to 
a quadruple volume, its specific heat be- 
comes 0.540, and when expanded to eight 
times the volume, its specific heat is O.068. 
The densities in the geometrical progres- 
sion 1. i" -J "J- correspond nearly to the spe- 
cific heats in the arithmetical series 5, 4, 
3^ 2. Hence also the specific heat of atmos- 
pherical air, and of probably all gases, con- 
sidered in the ratio of its weight or mass, 
diminishes as the density increases. On 
the principle of the increase of specific 
heat, relative to its mass, has been explain- 
ed the long observed phenomenon of the 
intense cold which prevails on the tops of 
mountains, and generally in the upper re- 
gions of the atmosphere; and also that of 
the prodigious evolution of heat, when air 
is forcibly condensed. According to M. 
Gay-Lussac, a condensation of volume 
amounting to four>fifths, is sufiicient to 
ignite tinder. If a syringe of glass be used, 
a vivid fiash of light is seen to accompany 
the condensation. 

TABLE IV.— 0/ Specific Heata of some 5o- 
Uds determined by Jy vis ovG andFKTiT. 

Specific Weight of Product 

heat»y that theatoms^ of these 

of water oxytfenbe- two num- 

being 100. ing 1. bert. 

Bismuth, 0.0288 13.300 03830 

Lead, 0.0293 . 12.950 0-3794 

Gold, 0.0298 12.430 0.3/04 

Platinum, 0.0314 11.160 O.o740 

Tin, 0.0514 7.350 0.3779 

Silver, 0.0557 6.750 03759 

Zinc, 0.0927 4030 0.3736 

Tellurium, 0.0912 4.030 0.3675 

Copper, 0.0949 3.957 03755 

Nickel, 0.1035 3.690 0.3819 

Iron, 0.1100 3.392 0.3731 

Cobalt, 0.1498 2.460 0.3685 

Sulphur, 0.1880 2.011 0.3780 

YOL, I.. 



• The above products, which express 
oapacities of the diflTerent atoms, approach 
so near equality, that the slight differ- 
ences must be owing to slight errors, 
either in the measurement of the capaci- 
ties, or in the chemical analyses, especial- 
ly if we consider, that in certain cases, 
these errors derived from these two 
sources, may be on the same side, and con- 
sequently be found multiplied in the re- 
sult. Each atom of these simple bodies 
seems, therefore, as was formerly stated, 
to have the same capacity for heat. 

An important question now occurs, whe- 
ther the relative capacities for heat of dif- 
ferent solid and liquid bodies be uniform 
at diflerent temperatures, or whether it 
vary with the temperature? This question 
may be perhaps more clearly expressed 
thus: Whether a body, in cooling a certain 
thermometric range at a high temperature, 
gives out the same quantity of heat that 
it does in cooling through the same rangfe 
at a lower temperature? No means seem 
better adapted for solving this problem, 
than to measure the refrigeration produ- 
ced, by the same weights of ice, on uni- 
form weights of water, at different tempera- 
tures. Mr. Dalton found in this way, that 
*• 176.5® expresses the number of degrees 
of temperature, such as are found be- 
tween 200° and 212° of the old or com- 
mon scale, entering into ice of 32° to con- 
vert it into water of 32°; 150° of the same 
scale, between 122° and 130°, suffice for 
the same effect; and between 45° and 50°, 
128° are adequate to the conversion of the 
same ice to water. I'hese tliree resulting 
numbers, (128, 150, 176.5), are nearly as 
5, 6, 7. Hence it follows, that as much heat 
is necessary to raise water 5° in the lower 
part of the old scale, as is required to raise 
it 7° in the higher, and 6° in the middle.]' 
See hit J^erw System of Chemical Philos. vol. i. 
p. 53. 

Mr. Dalton, instead of adopting the ob- 
vious conclusion, that the capacity of wa- 
ter for heat is greater at lower than it is 
at higher temperatures, and that there- 
fore a smaller number of degrees at the 
former, should melt as much ice as a great- 
er number at the latter, ascribes the devia- 
tion denoted by these numbers, 5, 6, ^nd 7, 
to the gross errors of the ordinary ther- 
mometric graduation, which he considers 
so excessive, as not only to equal, but great- 
ly to overbalance the really increased spe- 
cific heat or capacity of water; which, 
viewed in itself, he conceives would have 
exhibited opposite experimental results. 
That our •/</, and, according to his notions, 
obsolete thermometric scale, has no such 
prodigious deviation from truth, is, I be- 
lieve, now fully admitted by chemical philo- 
sophers; and tliereforc the only legitimate 

SO 
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inference from these very experiments of a general inference from 9^,- particular citset 
Mr. Dalton, is the decreating' capacity of a practice, it must be confessed, too com- 
water, with the increase of its temperature, mon with some chemical writers. So far 
It desenres to be remarked, that my ex- from asserting the proposition for all bo- 
periments on the relative times of cooling dies, the idea is thrown out, of its being 
a globe of glass, successively filled with perhaps a property peculiar to water, like 
water, oil of vitriol, common oil, and oil of that of its expanding by dimiuntion of its 
turpentine, give exactly the same results as heat, after being cooled down to 39^. 
Mr. Dalton had derived from mixtures of The total absence in the gases of cohe- 
two ounces of ice with 60 of water, at dif- sive attraction, that power which govern* 
ferent temperatures. This concurrence is the phenomena of solids as to heat, and 
the more satisfactory, since when my pa- modifiet those of liquids, renders the ana- 
per on the specific heats of the above bo- logy of elastic fluids adduced by Dr. Thorn- 
dies, published in the Annals of Philosophy son quite irrelevant. " The above circum- 
for October 1817, was written, I had no re- stance in water, renders it peculiarly quali- 
collection of Mr. Dalton*s experiments. fied for serving as the magazine and equal- 
In the Annals of Philosophy for March izer of the temperature of the globe. Since 
1819, Dr. Thomson has made Uie following at our ordinary atmospherical heats, it 
remarks in reviewing my paper on heat: possesses^ the greatest capacity for caloric, 
*<The second topic which Dr. Ure discusses small variations in its temperature rave it 
in this paper, is Mr. Dalton*s opinion tliat a gt^at modifying power over the circum- 
the eommon thermometer is an inaccurate ambient air." See New Experimental Re- 
ineasurer of heat, and that mercury and all searches on some of the leaiding doctrines 
liquids expand as the square of the tem- of Caloric, in the Philosophical Transac- 
perature, reckoning from the freezing tions for 1818, or in Tilloch's Magazine, 
point. It is not necessary to give a particu- vol. 5Z. I have looked witli attention over 

- lar detail of the facts contained in this part, MM. Dulong and Petit's paper, for the re- 
as Mr. Dalton's opinions on this subject had suits of tlieir experiments on the subject, 
been already overturned by the experi- which Dr. Thomson pronounces to be ce- 
ments of Dulong and Petit. Dr. Ure's no- reCtly contrary to mine, but I could find 
tion, that the capacity of bodies for heat nothing which affects my proposition with 
diminishes as the temperature increases, regard to water. Their experiments lead 
is directly contrary to the results of the them to conclude, that the capacities of the 
experiments of Dulong and Petit on the following metallic bodies increase with the 
subject. It seems also contrary to analogy elevation of their temperature, in the fol- 
in other cases. We know that the capacity lowing proportions, 
of elastic fluids increases as they become 

rarer, and that the rarest of all the elastic TABLE V.— Q/* Capacities for ffeat. 

fluids has the greatest capacity It is rea- ^,^„ ,^^„,,. 3,^^ ^^^^„ ^^ ^ 

sonable, I think, that this should be the ^^ and lOO^ tweenO'^^SQO^. 

case; for the further the particles of a body ^, «^*«^ , 

are removed from each other, the greater Mercury, 0.03.,0 0.0b50 

must the quantity of heat be, which shall ?^"?» ^^^^r 0.1015 

. be capable of producing a given effect on A^ntimony, 0.0507 0.0549 

it." From the early part of this passage, ^"^^^» ^'^^^^ <^0^11 

• readers of the Annals would naturally in- Copper, 0.0949 0.1013 

fer. that I had undertaken a refutation Platinum, 0.0355 0.0355 

which had been already accomplished. But ^\**^» ^'^^^^ ^1^00 

it is consistent with Dr. Thomson's person- Tb© capacity of iron was determined at 

al knowledge, that my paper on heat was the four following intervals: 

finished and sent off to London many From G° to 100°, the capacity is 0.1098 

months before the paper of MM. Dulong 0° to 200 0.1150 

and Petit was published. Besides, in a ques. ^° to 300 0.1218 

tion lof such vital importance to the whole ^° to 350 0.1255 

of ^ysical science, as whether the ther- If we estimate the temperatures, as some 

mometer be a crude or correct indicator of philosophers have proposed, by the ratios 

the increments of temperature, it is surely of the quantities of heat which the same 

desirable to have the investigation con- body gives out in cooling to a determinate 

ducted in tvfo original and independent temperature, in oi-der that this calculation 

methods. Dr. Thomson has misconceived be exact, it would be necessary that the 

my views with regard to capacity. I ad- body in cooling, for example, from 300® to 

duce some experimental evidence to show 0°, should give out three times as much 

that the capacity of water for heat dinii- heat as in cooling from 100° to 0**. But it 

< nishes as we raise it from the freezing will give out more than three times as 

to the boiling point; but I did not so far much, because the capacities are increas- 

Violalc the rules of philosophy, as to make ing. Wq should therefore find too high a 
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tewperattire. We exhibit in the following^ 
table the temperatures that would be de- 
duced by employing the different metals 
contained in the preceding table. We must 
suppose that they hare been all placed in 
the same liquid bath at 300^, measured by 
an air thermometer. 

Iron, - - - 332.2* 
Mercury, - - 318.2 

Zinc, - - - 328.5 
Antimony, - 324.8 

Silver, - - , 329.3 

Copper, - 320.0 

Platmum, - - 317.9 
Glass, - - 322.1 

Experiments have been instituted, and 
theorems constructed, for determining the 
absolute quantity of heat in bodies, and the 
point of the total privation of that power, 
or of absolute cold, on the thermometric 
Scale. The general principle on which 
most of the inquirers have proceeded is 
due to the ingenuity of Dr. Irvine. Suppos- 
ing, for example, the capacity of ice to be 
to that of water as 8 to 10, at the tem- 
perature of 32®, We know that in order to 
liquefy a certain weight of ice, as much 
heat is reqiuired as would heat the same 
weight of water to 140* Fahr. Hence 140* 
represent two-tenths or one-fifth of the 
whole heat of fluid water; and therefore 
the whole heat would be 5 X l^** = 700* 
below 32*. It is needless to present any 
algebraic equations on a principle which is 
probably erroneous, and which has certain- 
ly produced in experiment most discordant 
results. Mr. Oalton has given a general 
view of them in his section on the zero of 
temperature. 

If we estimate the capacity of ice to that 
of water as 9 to 10, then the zero will come 
out - - - - 1400* 

Gadolin, from the heat evolved^ 2936* 
in mixing sulphuric acid and water 1710 
in diflTerent proportions, and compa- 1 1510 
ring the capacity of the compound [2637 
with those of its components, dedu- 1 3230 
ced the opposite numbers, J 1740 

Mr. Dalton, from sulphuric acid and 
water, 6400* 

Do. do. do. 4150 

Do. do. do. 6000 

He thinks these to be no nearer approxi- 
mations to the truth than Gadoltn's. 

From the heat evolved in slaking^j 
lime, compared to the specific heats i 
of the compound, and its constitu- V4260 
ents, lime and water, Mr. Dalton ( 
gives as the zero, J 

From nitric acid and lime, Mr. Dalton 
finds - - - llOOO 

From the combustion.of hydrogen, 5400 

From Lavoisier and Laplace's experi- 
ments on slaked lime, - 3428 

From their experiments on sulphuric 
«eid and water, - - 7262 



Do. do. do. 2598' 

Do. from nitric acid and lime, -|- 23837 
Dr. Irvine placed it below 30*, = 900 
Dr. Crawford do. do. = 1500 

The above result of Lavoisier and La- 
place on nitric acid and lime, shows the 
theorem in a very absurd point of view, for 
it places the zero of cold, abttve melting 
platina. MM. Clement and Desormes have 
been lately searching after the absolute 
zero, and are convinced that it is at 266.66* 
below the zero of the centigrade scale, or 
— 448* F. This is a more conceivable re- 
sult. But MM. Dulong and Petit have been 
led by their investigation to fix the abso- 
lute zero at infinity. ** This opinion," say 
they, " rejected by a great many philoso- 
phers because it leads to the notion, that 
the quantity of heat in bodies is infinite, 
supposing their capacity constant, becomes 
probable, now that we know that the spe- 
cific heats diminish as the temperatures 
sink. In fact the law of this diminution 
may be such, that the integral of heat, ta- 
ken to a temperature infinitely low, may 
notwithstanding have a finite value.** They 
farther infer, that the quantity of heat de- 
veloped at the instant of the combination 
of bodies has no relation to the capacity of 
the elements; and that in the greatest num- 
ber of cases this loss of heat is not follow- 
ed by any diminution in the capacity of the 
compounds formed. This consequence of 
their researches, if correct, is fatal to the 
theorem of Irvine, and to all the inferences 
that have been drawn from it. 

3. Of the general hafritudea of heat, vnth 
the different foi^ms of matter. 

The effects of heat are either transient 
and physical; or permanent and chemical* 
inducing a durable change in the constitu- 
tion of bodies. The second mode of opera- 
tion we shall treat of under Comb us tiok. 
The first falls to be discussed here; and 
divides itself naturally into the two heads, 
of changes in the volume of bodies while 
they retain their form, and changes in the 
state of bodies. 

1st, The successive increments of vol- 
ume which bodies receive with successive ' 
increments of temperature, have been the 
subjects of innumerable researches. The 
expansion of fluids is so much greater than 
that of solids by the same elevation of their 
temperature, that it becomes an easy task 
to ascertain within certain limits the aug- 
mentation of volume which liquids and 
gases suffer through a moderate thermo- 
metric range. We have only to enclose 
them in a glass vessel of a pi*oper form, 
and expose it to heat. But to determine 
their expansions with final accuracy, and 
free the results from the errors arising 
from the unequable expansion of the reci- 
pient, is a problem of no small difficuhy. 
It seems, however, after many vain at* 
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tfmpts hy preceding e3q>erimeiiter8, to have vertical extent of the cylinder. The elon- 

heen finally solved by MM. Dulong and g^tion of the heated column of mercury 

Petit. The expansion of solids had been could be rigorously known by directing the 

previously measured with considerable ac- eye through the micrometer, first to its 

curacy by several philosophers, particular- surface, and next to that in the ice-cold leg. 

ly by Smeaton, Roy, Ramsden, and Trough- Having by a series of careful trials ascer- 

ton, in tliis country, and Lavoisier and La- tained the expansions of mercury through 

place in France. The method devised by different thermoroetric ranges, they then 

Genl. Roy, and executed by him in conj unc- determined the expansion of glass from the 

tion with Ramsden, deserves the prefer- apparent expansions of mercury within it. 

ence. The metallic or other rod, the sub- They filled a thermometer with well boiled 

. ject of experiment, was placed horizontally mercury, and plunging it into ice, waited 

in a rectangular trough of water, which till the liquid became stationary, and then 

could be conveniently heated. At any ali- cut across the stem at the point where the 

quot distance on the rod, two micrometer mercury stood. After weighing it exactly. 




apparatus, when the rod was elongated by mercury expelled, which being compared 
heat, the displacement of the microscopes with the whole weight of the merciu*y in it 
could be determined to a very minute quan- at the temperature of melting ice, gave the 
tity, to the twenty or thirty thousandthof dilatation of volume. This is precisely the 
an inch, by the micrometrical mechanism, plan employed long ago by Mr. Crighton, 
The apparatus of Lavoisier and Laplace as well as myself, and which gave the quan- 
was on Smeaton*s plan, a series of levers; tity l-63d, employed, in my paper for the 
but differed in this respect, that the last apparentdilatationof mercury in glass, 
lever gave a vertical motion to a telescope Their next project was to measure the 
of six feet focal length, whose quantity of dilatation of other solids; and this they ac- 
displacement was determined by a scale in complished with much ingenuity by en- 
its field of view from 100 to 200 yards dis- closing a cylinder of the solid, iron for ex- 
tant. This addition of a micrometrical tel- ample, in a glass tube, which was filled up 
cscope was ingenious; but the whole me- with mercury, after its point had been 
chanism is liable to many objections, from drawn out to a capillary point. The mercu- 
which that of Ramsden was free. Still, when ry havuig been previously boiled in it, to 
managed by such hands and heads as those expel all air and moisture, the tube was 
of Lavoisier and Laplace, we must regard exposed to different temperatures. By de- 
its results with veneration. MM. Dulong termining the weight of the mercury which 
and Petit have measured, the dilatations of was driven out, it was easy to deduce the 
some solids, as well as mercury, on plans dilatation ofthe iron; for the volume driven 
which merit equal praise for their origi- out obviously represents the sum of the di- 
nality and philosophical precision. '1 hey latations of the mercury and the metal di- 
commenced with mercury. Their method minished by the dilatation of the glass.*To 
with it is founded on this incontestable law make the calculation, it is necessary to 
of hydrostatics, that when two columns of know the volumes of these three bodies at 
a liquid communicate by means of a lateral the temperature of freezing water; but that 
tube, the vertical heights of these two co- ofthe u-on is obtained by dividing its weight 
lumns are precisely the inverse of their by its density at 32®. We deduce in the 
densities. In the axis of two upright cop- same manner the volume of the glass from 
per cylinders, vertical tubes of glass were tlie quantity of mercury which fills it at 
fixed, joined together at bottom by an hori- that temperature. That of the mercury is 
zontal glass tube resting on a levelled ironi obviously the difference of the first two. 
bar. One ofthe cylinders was charged with 1 he process just pointed out may be ap^ 
ice, the other with oil to be warmed at plied likewise to other metals, taking the 
pleasure by a subjacent stove. The rect- precaution merely to oxidize their surface 
angular inverted glass syphon was filled to hinder amalgamation, 
nearly to the top with mercury, and the In the years 1812 and 1813 I made many 
height at which the liquid stood in each experiments with a micrometrical appara- 
leg was determined with nicety by a teles- tus of a pecuUar construction, for n^asur- 
copic micrometer, revolving in a horizon- ing the dilatation of solids. I was particu- 
tal plane on a vertical rod. The telescope laily perplexed with the rods of zinc, which 
had a spirit level attached to it, and could after innumerable trials I finaUy found to 
be moved up or down a very minute quan- elongate permanentiy by being altematdr 
m ^y ^j^n« sc'^ew. The temperature of heated and cooled. It would seem that ^e 
a» oil, the medium of heat, was measured plates composing this metal, in sUdlnic over 
SI «^.*°if ^K*""* ^ mercuna thermome- each other by the expansive force of heat, 
tcr, whose bulbs occupied nearly the whole present such an adhesive friction as to^^ 
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Tent their entire retraction. It would be de- I shUX now present a coptoufl table of ^ 
sirable to know the limit of this effect, and latations, newly compiled from the best ex« 
to see what other metals are subject to the periments. 
same change. 1 hope to be able ere long 
to finish these pyrometrical researches. 

TABLE h—Idnear JDilataHan of SoUda by Heat. 



Dimensions whi 


ch a bar talD 


es at 212°, whose length at 32® 

1 


is 1.000000. 


Dilatation 
in Vulgur 


^ 








Fracticms. 


Glass tube* 




Smeaton, 


1.00083333 




do. 




Roy, - - 


1.00077615 




do. 




Deluc's mean. 


1.00082800 




do. 




Dulong and Petit, 


1.00086130 


TTTff 


do. 




Lavoisier and Laplace, 


1.00081166 


tAt 


Plate glass. 




do. do. 


1.000890890 


rhv 


do. crown glass. 




do. do. 


1.00087572 


tAtt 


do. do. 




do. do. 


1.00089760 


TTTT 


do. do. 




do. do. 


1.00091751 


ruVff 


do. rod. 




Roy, 


1.00080787 




Deal, 




Roy, as glass, 
Borda, 






Platina, 




i.b6685655 





do. 




Dulong and Petit, 


1.00088420 


n^T 


do. 




Troughton, 


1.00099180 




do. and glass* 




Beithoud, 


1.00110000 




Palladium, 




WoUaston, 


1.00100000 




Antimony, 




Smeaton, 


1.00108300 




Cast iron prism. 




Roy, 


1.00110940 




Cast iron. 




Lavoisier, by Dr. Young, 1. 001 11111 




Steel, 




Troughton, 


1.00118990 




Steel rod. 




Boy, 


1.00114470 




Blistered steel. 




Phil. Trans. 1795, 428, 


1.00112500 




do. 




Smeaton, 


1.00115000 




Steel not tempered. 


- 


Lavoisier and Laplace, 


1.00107875 


TT7 


do. do. do. 


r 


do. do. 


1.00107956 


Tir 


do. tempered yellow. 


do. do. 


1.00136900 




do. do. do. 




do. do. 


1.00138600 




do. do. do. 


at a higher 


heat, do. do. 


1.00123956 


"rti 


Steel, 




Troughton, 


1.00118980 




Hard steel. 




Smeaton, 


1.001?2500 




Annealed Steel, 




Muschenbroek, 


1.00122000 




Tempered steel. 




do. 


1.00137000 




Iron, 




Borda, 


1.00115600 




do. 




Smeaton, 


1.00125800 




Soft iron forg^ed. 




Lavoisier and Laplace, 


1.0012204> 




Hound iron, wire-drawn. 


do. do. 


1.00123504 




Iron wire. 




Troughton, 


1.00144010 




Iron, 




Dulong and Petit, 


1.00118203 


sli 


Bismatb, 




Smeaton, 


1.00139200 




Annealed gold. 




Muschenbroek, 


1.00146000 


• 


Gold, 




Ellicot, by comparison. 


1.00150000 


« 


do. procured by parting. 


Lavoisier and Laplace, 


1.00146606 


"T' 


do. Paris standard. 


unannealed. 


do. do. 


1.00155155 


rir 


do. do. 


annealed. 


do. do. 


1.00151361 


tK 


Copper, 




Muschenbroek, 


1.0019100 




do. 




Lavoisier and Laplace, 


1.00172244 


tJt 


do. 




do. do. 


1.00171222 


lit 


do. 




Troughton, 


1.00191880 


m 


do. 




Dulong and Petit, 


1.00171821 


Th 


Brass* 




Borda, 


1.00178300 




do. 




Lavoisier and Laplace, 


1.00186671 


} 


do. 




do. do. 


1.00188971 
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Brass scale, supposed from Hamburgh» Roy, 



1.00185540 



Cast brass. 


Smeaton, - 


1.00187500 




English plate-brass, in rod, 


Roy, 


1.00189280 




do. do. in a trough form. 


do. 


1.00189490 




Brass, 


Troughton, 


1.00191880 




Brass wire. 


Smeaton, 


1.00193000 




Brass, 


Muschenbroek, 


1.00216000 




Copper 8, tin 1, 


Smeaton, 


1.00181700 




Silver, 


Herbert, 


1.00189000 




do. 


EUicot, by comparison. 


1.0021000 




do. 


Muschenbroek, 


1.00212000 


m 


do. of cupel. 


Lavoisier and Laplace, 


1.00190974 


ih 


do. Paris standard, 


do. do. 


1.00190868 


tK 


Silver, 


Troughton, 


1.0020826 




Brass 16, tin 1, 


Smeaton, 


1.00190800 




Speculum metal. 


do. 


1.00193300 




Spelter solder; brass 2, zinc 1, 


do. 


1.00205800 


« 


Malacca tin. 


Lavoisier and Tjaplace, 


1.00193765 


TTT 


Tin from Palmouth, 


do. do. 


1.00217298 


SU 


Fine pewter. 


Smeaton, 


1.00228300 




Grain tin. 


do. 


1.00248300 




Tin, 


Muschenbroek, 


1.00284000 




Soft solder; lead 2, tin 1, 


Smeaton, 


1.00250800 




Zinc 8, tin 1, a little hammered, 


do. 


1.00269200 


■ 


Lead, 


Lavoisier and Laplace, 


1.00284836 


5? I 


do. 


Smeaton, 


1.00286700 




Zinc, 


do. 


1.00294200 




Zinc, hammered out i inch per foot. 


Smeaton, 


1,00301100 


1 


Glass, from 32**. to 212®, 


Dulong and Petit, 


1.00086130 


TTTT 


do. from 212**, to 392®, 


do. do. 


1.00091827 


TVHJ 


do. from 392®, to 572®, 


do. do. 


1.00101114 


7TT 



The last two measurements by an air thermometer. 



To obtain the expansion in volume, mul- 
tiply the above decimal quantities by three, 
or divide the denominators of the vulgar 
fractions by three; the quotient in either 
case is the dilatation sought. 

We see that a condensed metal, one whose 
particles have been forcibly approximated 
by the wire-drawing process, expands more, 
as might be expected, than metab in a 
looser state of aggregation. The result for 
pewter, 1 conceive, must be inaccurate. 
Iiead ought to communicate to tin, surely, 
a greater expansive property. Borda's mea- 
sure of platina is important. It was observ- 
ed with the rules which served for mea- 
suring the base of the trigonometrical sur- 
vey in France. The observations in the ta- 
ble on tempered steel, are, I believe, by 
that eminent artist, Fortin, though they are 
included in the table which M. Biot publish- 
ed, under the title of Lavoisier and Laplace. 
The amount of the dilatation of metals 
becomes very useful to determine, in cer- 
tain cases, the change of dimension to 
' which astronomical instruments are liable. 
Thus in measuring a base for the grand 
operation of the meridian of France, Bor- 
da sought to elude the uncertainties arising 
from expansion of the measuring rods, by 
combiniii|^ metallic bars, so that they indi- 
cated, or themselves, their variations of 
temperature, and of length. A rule of pla- 



tina, twelve feet long, was attached by one 
of its extremities to a rule of copper some- 
what shorter, which rested freely on its 
surface, when placed in a horizontal posi- 
tion. Towards the loose end of the copper 
rule, there was traced on the platina nJe 
very exact linear divisions, the parts w 
which were millionths of the toUl length 
of this rule. The end of the copper rule 
carried a vernier, whose coincidences with 
the platina graduations were observed with 
a microscope. Now, the dilatations of the 
platina and copper being unequal for equu 
changes of temperature, we may conceifc 
that the vernier of the copper rule woald 
incessantly correspond to variable din- 
sions, according as the temperatures vaned. 
Borda made use of these changes, to know 
at every instant the common temperature 
of these two bars, and the ratio of the ab- 
solute dilatations of their two metals. The 
value of the vernier divisions had been pre- 
viously ascertained, by plunging the com- 
pound bar into water of different *^"JP*" 
ratures, contained in an oblong wood«| 
trough. It was therefore sufficient to read 
the indications of this metallic thermomc- 
ter, in order to learn the true temperature 
of the bars in the atmosphere; and of course 
the compensation to be made on the ureter 
rods or chains, to bring them to the true 
length of the standard temp^ature. 



J 
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An exact acquaintance with the dilata- 
tion of metals, is also necessary for regu- 
lating the length of the pendulum in astro- 
nomical clocks. When the ball or bob of a 
seconds pendulum is let down f^jf of an 
inch, the clock will go ten seconds slower 

in 34 hours; and therefore YlTfTO ^^ ^° 
inch, will miJce it lose one second per day. 
Now, as the effective length of the seconds 
pendulum is 39. 13929 inches, we know from 
the previous table of expansion, that a 
change of 30® of temperature by Fahren- 
heit's scale, will alter its length about 

S ^Q ^ pBTty which is equivalent to nearly 
0,0078, or -J J-g- of an inch, corresponding 
to about eight seconds of error in tbe day. 
The first, the roost simple, and roost per- 
fect invention for obviating these varia- 
tions, is due to Graham. The bob of his 
compensation pendulum consisted of a 
l^lass cylinder, about six inches long, hold- 
ing ten or twelve pounds of mercury. In 
proportion as the iron or steel rod to whxh 
this was suspended, dilated by heat, the 
mercury also expanded, and raised thereby 
the centre of oscillation, just as much as 
the lengthening of the rod had depressed 
it. M. Biot, with bis usual accuracy, has 
shown, that if the suspending rod w^re of 
glass, the length of the cylinder of mer- 
cury would require to be yu *^® total 
length of the pendulum,.namely, about four 
inches; but the expansion of iron being 
greater in tbe ratio, pretty nearly of three 
to two, we have hence the length of the 



cylinder in the latter case, equal to about 
six inches. The late very ingenious Mr. 
Gavin Lowe, prescribed along with a steel 
rod, a glass cylinder two inches diameter 
inside, containing 6^ vertical inciies of 
mercury, weighing ten pounds. From ac- 
curate calculation he found, that if such a 
pendulum should go perfectly true, when 
the thermometer is at 30®, but that at 90® 
it should go one second slower in 24 hours, 
it would be remedied by pouring in ten 
ounces more quicksilver; or, by taking out 
that quantity, if it went one second faster 
in 24 hours, when at 90® than at 30® Fahr.; 
and for ^ of a second of deviation in 
24 hours, the compensation is the addition 
or abstraction of one ounce of mercury. 
See a useful paper on this subject, by Mr. 
Firminger, in the Philosophical Magazine 
fur August 1819. 

The balance wheel of a watch, varies in 
the time of its oscillations, by its expan- 
sions and contractions with variations of 
temperature. The invention of Arnold fur- 
nished a wheel or interrupted ring, com- 
posed of concentric laminae of two metals, 
which, obviating the above defect by their 
difference of dilatation, has, under the 
name of compensation balance, incalculably 
improved the accuracy of marine chrono- 
meters. We shall describe under Ther- 
mometer, an elegant instrument con- 
structed on similar principles, by the cele- 
brated M. Breguet. See other applications, 
infra. 



TABLE IL^JDilatation of the volume of Li<i,DiDS 

from 32® to 212®. 



hy being heated 



Mercury, Dalton, - - . . - 
do. Lord Charles Cavendish, 
do. Deluc, 

do. General Roy, . . - - 

do. Shuckburgh, . . . - 

do. Lavoisier and Laplace, - - - 

do. Haellstroem, . - - - 

do. Dulong and Petit, . - - - 

do. do. from 212®, to 392®, 

do. do. from 392®, to 572®, 

do. do. in glass, from 32®. to 212®, 

do. do. do. from 212®, to 392®, . 

do. do. do. from 392°, to 572®, - 

Water, Kirwan, from 39®, its maximum density, 

Muriatic acid, (sp. gr. 1.137), Dalton, 

Nitric acid. (sp. gr. 1.40), 

Sulphuric acid, (sp. gr.1.85). 

Alcohol, 

Water, 

Water saturated with common salt, do. 

Sulphuric ether, do. 

Fixed oils, do. 



do. 
do. 
do. 
do. 



0-020000 

0.018870 

0.018000 

0.017000 

0.01851 

0.01810 

0.0181800 

0.0180180 

0.0184331 

0.0188700 

0.015432 

0.015680 

0.0158280 

0.04332 

0.0600 

0.1100 

O.ObOO 

0.1100 

0.0460 

0.0500 

0.0700 

0.0800 



1 
1 
1 

1 
T^ 

1 
TT 

7T-2T 

1 

TT 

TT-TTT 

1 
7T 



W- 



TT 
1 

1 

tV 

1 
15" 
1 
Si 
1 

1 



4-1 
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Oil of tarpentine, do. 0.0700 

The qtuntities given by Mr. Dalton, are probably 

too great, as is certainly the case with mercury; 

his experiments being perhaps modified by his 

h3rpothetical notions. 
Water saturated with common salt» Robinson, 0.05198 






Dr. Toung, in his invaluable Catalogue 
raUomtSe, Natural Philosophy, vol. ii. p. 
391. g^ves the following table of the ezpan- 
■ions of water, constructed from a colla- 
tion of experiments by Gilpin, Kirwan» 
and A chard. He says, that the degrees 
of Fahrenheit's thermometer, reckoning 
either way from 39° being called f, the 
expansion of water is nearly expressed 
by 2^s (1 -^00^ in 10 millionths; and 
the diminution of the specific gravity by 
.0000033/S— 00000000472/3. This equa- 
tion, as well as the table, are very import- 
ant for the reduction of specific gravities 
of bodies, taken by weighing them in water. 



60«» 
64 
69 
74 



Sp. 

0.99iK)6 

0.99867 

0.99812 

0.99749 
(r?"") 0.99701 Achard 
79 0.99680 Gilpin 
(82) 0.99612 Kirwan 0.00388 0.00389 



Bimin. Exptm- 
0f9p.gr, titn. 
0.00094 
0.00133 
0.00188 
0.00251 

0.00399 

0.00320 0.00321 





Sp. 




grav. 


30* 


0.99980 


32 


0.99988 


34 


0.99994 


39 


1.00000 


44 


0.99994 


48 


0.99982 


49 


0.99978 


54 


0.99951 


59 


0.99914 



Dindn. 
ofsp. gr. 
0.00020 
0.00012 
0.00006 
0.00000 
0.00006 
0.00018 
0.00022 
0.00049 
0.00086 



JCxpan- 
Hon, 



90 
100 
102 
122 

142 
162 
167 
182 
?02 
212 



0.99511 Gilpin 0.00489 0.00491 
0.99313 0.00687 0.00698 

0.99246 Kirwan 0.00754 0.007GO 



0.98757 
0.98872 X>eluc 
0.98199 K. 
0.97583 
0.97480 Deluc 
0.96900 K. 
0.96145 



0.01243 0.01258 
0.01128 
0.01801 6.01833 
0.02417 0.02481 
0.02520 
03100 0.03198 
0.03855 0.04005 
0.04152 0.04333 
series of therf 



0.95848 

Deluc introduced into 

mometer glasses, the following liquids, and 
noted their comparative indications by ex* 
pansion at different deg^es of heat, met' 
suring on Reaumur's thermometer, of 
which 80** is the boiling point of Wftter, 
and 0° the melting point of ice. 



TABLE ^ of Thermumetric Indicationa by Deluc 



JIferctirt/. 


Olive 
Oil. 


Ea. Oil of 
Chamomile. 


* 

Oil of 
Thyme. 


Alcohol. 


Brine. 


Waier. 


R. 


Cent. 


Fahr. 


80*^ 


100<> 


212*' 


80*» 


80° 


80° 


80° 


80° 


80° 


7S 


93J 


200} 


74.6 


74.7 


74.3 


73.8 


74.1 


71 


70 


87.5 


189* 


69.4 


69.5 


68.8 


67.8 


68.4 


62 


65 


81. 


178i 


64.4 


64.3 


63.6 


61.9 


62.6 


5'i.5 


60 


75. 


167 


59.3 


59.1 


58.3 


56.2 


57.1 


45.8 


55 


68| 


155} 


54.2 


53.9 


53.3 


50.7 


51.7 


38.5 


50 


62i 


144* 


49.2 


48.8 


48.3 


45.3 


46.6 


32. 


45 


56J 


133i 


44.0 


43.6 


43,4 


40.2 


41-2 


26.1 


40 


.50 


122 


39.2 


38.6 


38.4 


35.1 


36.3 


20.5 


35 


43} 


110} 


34.2 


33.6 


33.5 


30.3 


31.3 


15.9 


30 


37^ 


99h 


^if.ti 


28.7 


28.6 


25.6 


265 


11.2 


25 


3U 


88i 


24.3 


23.8 


23.8 


21.0 


21.9 


7.3 


20 


25 


77 


19.3 


18.9 


19.0 


16.5 


17.3 


4.1 


15 


18| 


65} 


14.4 


14.1 


14.2 


12.2 


12.8 


1.6 


10 


12* 


54* 


9.5 


9.3 


9.4 


7.9 


8.4 


0.2 


5 


H 


m 


4.7 


4.6 


4.7 


3.9 


4.2 


0.4 








32 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


— 5 


6i 


20} 








—3.9 


—4.1 




—10 


12i 


9* 








--7.7 


—8.1 





As I consider these results of Deluc va- added the two columns marked Cent and 

luable, in so far as they enable us to com- Fahr. to g^ve at once the reductions to 

pare directly the expansions in glass of the centigrade and Fahrenheit graduation, 

these different thermometric liquids, I have The alcohol was of such strength thst its 
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iiine kindled gunpowder, and it was found 
that the results were not muGh chan^d by 
a small difference in the strength of the 
vpirit The brine was water saturated with 
eommon salt. 

M. Biot, in the first Tolume of his elabo- 
rate TYaiti de P^mque, has investigated 
-several emp3rrical fonnulx, to represent 
the laws of dilatation of the difierent fluids. 
They are too complex for a work of this 
nature. He shows that for all liquids whose 
dilatations have been hitherto observed, 
the {general mareh of this dilatation may 
be represented at every temperature by an 

expression of this form, t =: at + bt* + 
ci9, in which t denotes the temperature in 
degrees of the mercurial thermometer; abc 
constant coefficients, Which depend on the 

nature of the liquid, and 4 the true dilata- 
tion for the volume 1.0 from the tempera- 
ture of melting ice. We shall content our- 
selves with giving one example, from which 
we may judge of the great geometrical re- 
sources of this philosopher. For olive oil 

the formula becomes T a= 0.95067 T + 
0.00075 T«— O.000001667 T*. 

The following table g^ves its results com- 
pared with experiment. 
€^tke mercurioL Calculated, Observed, 
80» 80* 80*> 

70 69.64 69.41 



Ofthemercunai Calculated. ObeervtA 



60* 

50 

40 

30 

20 

10 



59.37** 59.3* 

49.2 49.3 

39.12 39.2 

29.15 29.S 

19.30 19.3 

9.58 9.5 

0.0 0. 

M. Gay-Lussac has lately endeavoured 
to discover some law which should corres- 
pond with the rate of dilatation of deferent 
liquids by heut. For thiii purpose, instead 
of comparing the dilatations of different 
liquids, above or below a temperature uni- 
form for all, he set out from a point variable 
with regard to temperature, but uniform as 
to the coliesion of the particles of the bo- 
dies; namely, fronv the point at which each 
liquid boils under a given pressure. Among 
those which he examined, he found two 
which dilate equally from that point, vis. 
alcohol and sulphuret of carbon, of which 
the former boils at 173.14®, the latter at 
115.9* Fahr. The other liquids did not 
present, in this respect, the same resem* 
blance. Another analogy of the above two 
liquids is, that the same volume of each 
^ves, at its boiling point, under the same 
atmospheric pressure, the same volume of 
vapour; or in other words, that the densities 
of their vapours are to each other as tliose 
of the liquids at their respective boiling 
temperatures. The following table showa 
the results of this distinguished chemist. 





TABLE tf the Contraetiont tf 1000 parts in 


volume, by cboUng, 






PFater. 


Alcohol, 


Sulphuret of Carb. 


Ether, 


Contract 


Ditto 


Contract 


Ditto 


Contract 


Ditto 


Contract 
by exft. 


Ditto 


Smlin^. 


btf expU, 


caiculated. 


by exp*t 


calculated. 


by expU. 


calculated. 


calculated. 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


-5» 


3.34 


3.35 


S.5S 


556 


6.14 


6.07 


8.15 


8.16 


—10 


6.61 


6.65 


11.45 


11.24 


12.01 


12.08 


16.17 


16.01 


— 15 


10.50 


9.89 


17.51 


17.00 


17.98 


17.99 


24.16 


23.60 


—20 


13.16 


13.03 


24.34 


23.41 


23 80 


23.80 


31.83 


30.92 


—25 


16.06 


16.06 


29.15 


28.60 


29.65 


29.50 


39.14 


38.08 


—30 


ia85 


18.95 


34.74 


34.37 


35.06 


35.05 


46.42 


45.04 


—35 


21.52 


21.67 


40.28 


40.05 


40.48 


40.43 


52.06 


51.86 


—40 


24.10 


24.20 


45.68 


45.66 


45.77 


45.67 


6877 


^8.77 


—45 


26.50 


26.52 


50.85 


51.11 


51.08 


50.70 


65 48 


65.20 


—50 


28.56 


28.61 


56.0^2 


56 37 


56.28 


55.52 


7201 


71.79 


—55 


30.60 


30.43 


61.01 


61.43 


61.14 


60 12 


78.38 


78.36 


—60 


32.42 


31.96 


^5 96 


66.23 


66.21 


64.48 






-65 


34.02 


33.19 


10.74 


70.75 










-70 


35.47 


34.09 


75.48 


74.93 










^75 


36.70 


34.63 


80.11 


7a75 











Their respective boiling points are: 
Water, - 100* Cent. = 212* F. 

Alcohol, - . 78.41 173 

Sulphuret of carb. 46.60 126 

Sulphuric ether* 35.66 96 

Vol. I. 



The experiments were made in thermo* 
meter vessels, hermetically sealed. 

Alcohol, at 78.41^ cent, producer 488.3 
its vol. of vapour. 
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Sttlphuret of carbon, at 46.60* cent prt- *' TiM expaniuon of liquid bodies difi«rs 
duces 491.1 iU vol. of vapour. from that of the elastic fluids, not only in 
Ether, at 35.66® cent produces 285.9 its quantity, but in the want of uniformity 
vol. of vapour. with which they expand, when equal ad- 
Water, at 100.00* cent, produces 1633.1 ditions are made to the temperature of 
its vol. of vapour. each. This difference seems to depend 
Dr. Thomson, treating of expansion, upon the fixity or volatility of the compo- 
states, that *' different kinds of glass diflfer nent parts of the liquid bodies; for in gene- 
60 much from each other, that no general ral those liquids expand most by a gtvea 
rule can be laid down." — System, vol. i. addition of heat whose boiling tempen- 
page 73. This statement is at variance tures are lowest, or which contain in tbem 
with the results of MM. Dulong and Petit, an ingredient which readily assumes the 
as well as of my own pyroraetrical mea- gaseous form. Thus mercury expands 
surements. " Nor have we found," say much less when heated to a given tempera- 
these accurate observers, " any apprecia- ture than water, which boils at a heat much 
ble difference between the effects observed inferior to mercury; and alcohol is much 
in tubes of ordinary glass obtained from more expanded than water, because its 
different manufactories, whatever was their boiling temperature is lower. In like mao< 
ealibre or their thickness." I believe the ner, nitric acid is much more expanded 
differences to have arisen from the errors than sulphuric acid, not only because iU 
of the previous pyrometrical measure- boiling point is lower, but because a por- 
ments, applied to a body whose dilatation tion of it has a tendency to assume the 
IS so small. Thus General Roy, perhaps form of an elastic fluid. This rule holds at 
the most accurate of all experimenters, least in all the liquids whose expansioBS I 
found at one time, that a glass tube ex- have hitherto tried. We may consider it 
panded four times as much as a rod; and therefore as a pretty general fact, that the 
he afterwards found; on the contrary, that higher the temperature necessary to eaoN 
the rod expanded more than the tube by a liquid to boil, the smaller the ezpansiMi 
about -^j the glass being from the same " which is produced by the addition of J 
pot. 1 found, that a rod and tube made degree of heat; or, in other words, the ex- 
out of the same glass pot expanded the pansibility of liquids is nearly inTenelf 
tame quantity, through a range of 400* as their boiling temperatures."— 7%«rWi 
Fahr.; and believe, that such crystal or Chemistry, Sth edition, vol. i. pp. 66 and 67. 
flint^lass as is used in Great Britain for After enforcing, in such varied expws. 
chemical puiyoses, is wonderfully uniform ^^^^^ hjg ^cw law, that the lower the boil- 
in its rate of dilatation by heat, tluwug^ j^^ p^j^^ of a liquid is, the greater isiti 
the same portions of the thermometric expansibility by heait, one would not ex- 
scale. Nor are the diflerences considera- pect to find it completely abrogated snd 
be between the expansions of crown and get at nought, by a Uble of ex^rimentil 

P*^t j?i ^ X * V V »^8"lt» in the very same page. Yet such is 

The different rate of expansion which the fact, as its quotation wiU prove, 
liquids undergo, by the same degree of ^ *^ ^ 
temperature, has been theorized upon by '/The following table exhibits tliediU* 
Dr. Thomson; and as this is the only ex- tation of various liquids, from the tempera- 
ample in his writings in which he has ven- ^"^e of 32** to that of 212^ supposing their 
tured to propound an original philosophi- ^^^ at 32° to be 1, 
cal law, it is entitled to examination. 

"Alcohol, - - 0.1100= ^ ** boiUng point, 174* 

Kitric acid, (sp. gr. 1.40) - O.llOO = i ditto 247 

Fixed oils, - - 0.080 =s iV ditto 600 

Sulphuric etiier, . - 0.070 = ^ ditto 98 

^il of turpentine, - . 0.070 = ^ ditto 314 

Muriatic acid, (sp. gr. 2.137.) 0.060 = ^V ditto 217 

Sulphuric acid, (sp. gr. 1.85.) 0.060 = -jV <litto 620 

Water saturated with common salt, 0.05 = tjV ditto 225 

^ater, - - - 0.0466 = 5^ ditto 212 

Mercury, , . o.02 = ^" ditto 656*' 

1 have added the boilitig points as set are as 2 to 3. But the most amusing illas- 

^own in his System. We here remark that tration of the converse of Dr. Thomson's 

alcohol and mtric acid have the same rate law, is presented by himself with regird 

or expansion affixed, though the distances to fixed oil and ether, the former havisg 

of their respective boiling points from 32«* the greater expansion, though its boilinj; 
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point 18 about ten timet more distant in Iron. Cep. PUa. 

thermometric degrees, than that of ether, 0® to 100** cent. j\^ xir TTTT 

from 32*. Ether and oil of turpentine ex- o* to 300^, mean, -^ ,4^ WfT 

pand the same proportion, and yet their / / irvr stt uriv 

boiKng points differ by 216®. But muriatic To multiply inductive generalizations, 

acid and sulphuric acid also expand the that is, to groupe together factB which 

same quantity, though their boiling points, *iave some imporUnt qualities common to 

and " their tendencies to assume the form them all, is the main scope and business of 

of an elastic Huid" arc exceedingly differ- philosophy. But to imagine phenomena, or 

ent. Finally, water expands leu than sul- to twist real phenomena into a shape suit- 

pburic acid, while its boiling temperature ed to a preconceived constitution of things, 

IS greatly lower. Had Dr. Thomson pro- ^as the vice of the Peripatetic schools, 

pounded the very reverse proposition, viz. which Bacon so admirably exposed; of 

that the rate of expansion in Uquids is wh»ch in our times and studies, according 

«yA«r the %A«- their boiUngtemperatures, to MM. Dulong and Petit, Mr. Dalton's 

ke would have encountered fewer contra- speculations on the Uws of heat, afford a 

dictory facts, though still enow to explode striking example. 

the generaUty of the principle. In a philo- Mr.Dalton has the merit of having first 
sophical system of chemistry, examples of proved that the expansions of all aeriform 
such false reasoning are injurious to the bodies, when insulated from liquids, are 
student, and lower the rank of the science, uniform by the same increase of tempera- 
Mercury in its expansions, follows the ture; a fact of great importance to practi- 
late of fluid metals, and therefore is not ^^ chemistry, which was fuUy verified by 
pi«perly comparable to oily, watery, or the independent and equally original re- 
spirituous liquids. It is curious that one of searches of M. Gay-Lussac on the sub- 
the examples which Dr. Thomson adduces j«ct, ndth a more refined and exact appa- 
to illustrate his pretended rule, which ratus. The latter philosopher demonstra- 
^ holds, he says, at least in aU the Uquids ted, that 100 in volume at 32* Fahr. or 0* 
wliose expansion I have hitherto tned," cent, become 1.375 at 212* Fahr. or 100 
actually breaks it; for alcohol expands fully cent Hence the increment of bulk for each 
a ladf more than ether; and yet, the inter- degree F. is ^-—^ = 0.002083 == t^^ t 

1^ frjm its boiling point to 32^ is more ^^ ^ the centigrade scale it is ^^ ^ 

tiuui double that interval in ether, instead J i o o 

of being greatty less as his law requires. =0.00375 = j^^Te • To reduce any vo- 

Since his table obviously disqualifies wa- lumeof gas, therefore, to the bulk it would - 

ter, idcohol, ether, oils, and acids, from occupy at any standard temperature, we 

constituting such a series in expansion, as must multiply the thermometric difference 

his rule requires, one may naturally ask in degraes of Fahr. by 0.002083, or ^j^p. 

this celebrated chemist, what are "the li- subtracting the product from the given vo- 

quids whose expansion he has hitherto lame, if the gas be heated above, but adding- 

tried? it^ if the gas be oooled below, the standard 

In solid metals, the expansion seems to temperature. Thus 25 cubic inches at 120* 

be greater, the less their tenacity and den- Fahrenheit will at 60® occupy a volume of 

sity, though to this general position, we ^U; for i v 60 — JUL — L and K^ 

havcstrikingexceptions in antimony andbis- 3,^*^ ^IT X ^ -%Tir~-T5*"^ J 

muth, provided they were accurately mea- "^H* which, taken from 25, leaves 21^. 

sured by Smeaton's apparatus, of which, A table of reduction will be found under 

however, I have reason to doubt. The least Gas. When the table is expressed deci- 

aexure in the expanding rods, wiU evi- maUy, indeed, to 6 or 7 figures, it becomes 

dently make the expansions come out too more troublesome to apply than the above 

smalL If metallic diUtability vary with rule. Vapours, when heated out of con- 

some unknown function of density and tact of their respective hquids, obey the 

tenacity, as is probable a priori, we would tame law as gases, a discovery due to M. 

expect their rate of expansion to increase Gay-Lussac. 

with the temperature. This view coincides We shall now treat of the anomaly pre- 

with the foUowing results of MM. Dulong sented by water in its dilatations by change 

and Petit. ^^ temperature, and then conclude this 

K'wb^^w-*.* .« part of the subject with some practical ap- 

Temperatureehy Expoxmfmyn ^eatioas of the preceding facts. 

Slatationofair. T^n h T>irr* 1'he Floi^ntine academicians, and after 

^ „ . 1 ^Y' J * them Di'. Croune, observed, that on cooling 

0** to 100^ cent, give -^^ TTT TTT in ice and salt, the bulb of a thermometric 

0** to 300®, mean quantity, j|y -^ -yj-y gi^ss vessel filled with water, the liquid 

Tripling these denominators, we have progressively sunk in the stem, till a cer- 

the Hncar expanMons, fractionally express- twn point, after which the further pro. 

^ thus: gi^es&of refrigeration was accompanied by 



GA£ 



CAL 



«n uceAt of thfe liquid, indicating exp«n- ine)*eMe Of deereue. lUving omitted to 

sion of Uie water. This curious phem)iiie<»' make the requisite correction for the ef* 

non was first accurately studied by M. De feet of the expansion of the i^lasa in which 

Luc, who placed the apparent term of the water was contained^ it was found af- 

Sreatest density at 40^ Fahr., and consi- terwards by Sir Charles Blagden and Mr. 

ered the expansion of water fVom that Gilpin, who introduced this correction, 

point, to vary with equal amount, by an that the reed term of greatest density was 

equal change of temperature, whether of 39* F. 

ThefoUonmng Table ^vea their Experimental renUta. 



Specific 
Gratfity 


Butk of 
Heater. 


-^-^-- TJ 


Specific 
Gravity, . 




1.00000 


39*' 1.00000 




I.OOOOO 
099999 
0.99998 
0.99996 
0.9999^ 
0.99991 
0.99. '88 


1.00000 
1.00001 
1.0000:. 
1.0000^ 
1.00006 
1.000>8 
l.OuOU 


38 

37 
36 
36 

34 
33 
32 


40 1.00000 

41 • 1.00001 

42 1.00002 

43 • 1.00004 

44 , 1.00006 

45 1.00009 

46 1 00012 


■ 1.00000 
0.99999 
0.9999B 
0.99996 
0.99994 
0.99991 
0.99988 



By weighing a cylinder of copper and of 
glass in water at different temperatures, the 
maximum density comes out 40® F. Final- 
ly I>r. Hope, in 1804, published a set of ex- 
]>eriments in the Edin. Phil. Trans, in which 
the complication introduced into the ques- 
tion by the expansion of solids, is very phi- 
losophically removed. He shows that water 
exposed in tall cylindrical vessels, to a 
freezing atmosphere, precipitates to the 
bottom its colder particles, till the tempe- 
rature of the mass sinks to 39.5* F. after 
which the colder particles are found at the 
surface. He varied the form of the experi- 
ment by applying a zone of ice, round the 
top, middle, and bottom of the cylinders; 
and in each case, delicate thermometers 
placed at the surface and bottom of the 
water, indicated that the temperature 39.5*, 
coincided with the maximum density. We 
may therefore regard the point of 40°, adop- 
ted by the French, in settling their stand- 
ard of weights and measures, as sufficiently 
exact 

The force with which solids and liquids 
expand or contract by heat and cold, is so 
prodigiously great as to overcome the 
strongest obstacles. Some years ag^ it was 
observed at the Conservatoire dee arte et 
metiere at Paris, that the two side walls of 
a gallery were receding from each other, 
being pressed outwards by the weight of 
the roof and floors. Several holes were 
made in each of the walls, opposite to one 
another, and at equal distances, through 
which strong iron bars were introduced so 
as to traverse the chamber. Their ends 
outside of the wall were furnished with 
thick iron discs, firmly screwed on These 
Were sufficient to retain the walls in their 
actual position. But to bring them nearer 
together would have surpassed every effort 
•f human strength. All the alternate bars 



of the series were now heated at once by 
lamps, in consequence of which they were 
elongated. The exterior discs being' thus 
freed from contact of the walls, permitted 
them to be advanced farther, on the screw- 
ed ends of the bars. On removing the 
lamps, the bars cooled, contracted, and 
drew in the opposite walls. The other bars 
became in consequence loose at their ex« 
tremities, and permitted their end plates 
to be further screwed on. The first series 
of bars being again heated, the above pro* 
cess was repeated in each of its steps. By 
a succession of these experiments they re- 
stored the walls to the perpendicular posi- 
tion; and could easily have reversed their 
curvature inwards, if they had chosen. 
The gallery still exists with its bars, to at- 
test the ingenuity of its preserver M. Mo- 
lard. 

2d, Of the change of etate produced in 
bodies by caloric, independent of change of 
compontion. The three forms of matter, the 
solid, liquid, and gaseous, seem immediate- 
ly referable to the power of heat, modify- 
ing, balancing, or subduing cohesive attrac- 
tion. In the article bkrw-pipef we have shown 
that every solid may be liquefied, and many 
of them, as well as all liquids, may be va- 
porized at a certain elevation of tempera- 
ture. And conversely almost every known 
liquid may be solidified by the reduction of 
its temperature. If we have not hitherto 
been able to convert the air and other elas- 
tic fluids into liquids or solids, it is proba- 
bly owing to the limited power we possess 
over thermometric depression. But we 
know, that by mechanical approximation 
of their elastic particles, an immense evo- 
lution of heat is occasioned, which must 
convince us that their gaseity is intimately 
dependent on the operation of that repiu« 
sive power. 
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. j^rtpfcuric. ether, alvays Aliqmd m pur tractions which holds tooftther the patti« 
etimate, if exposed to the rig'ors of a Sibe- cles of bodies, similar dinerences must ex- 
rian winter, would become a solid, and, iftt. These particles must be attracted more 
transported to the torrid zone, would form strongly by certain sides than by others,^ 
a permanent gas. The same transitions are Thence must result differences in the man^ 
iamiliar to us with regard to water, only ner of their arrangement, when they are 
its vaporizing point, being much higher, suiHciently approximated for their attrac- 
leads us at first to suppose steam an urma- tions to overcome the repulsive power« 
tural condition. But by generalizing our This explains to us in a very probable man- 
ideas, we learn that there is really no state ner, the regular crystallization which most 
of bodies which can be called more natural solidbodies assume,when they concrete un* 
than another. Solidity, liquidity, the state disturbed. We may easily conceive how the 
of vapours and gases, are only accidents different substance of the particles, as well 
connected with a particular level of tempe- as their different forms, may produce m 
rature. If we pass the easily condensed crystals all the varieties which we observe, 
▼apourof nitric acid til roi'gh a red-hot glass The system of the world presents mag* 
tube, we shall convert it into gases which nificent effects of this attraction dependent 
are incondensable by any degree of cold on figure. Such are the phenomena of nu- 
which we can command. The particles tation and the precession of the equinoxes* 
which formed the liquid can no longer join produced by the attractions of the sun and 
together to reproduce it, because their dis- moon on the flattened spheroid of the earth. 
tances are changed, and with these have These sublime phenomena would not have 
also changed the reciprocal attractions existed, had the earth been a sphere; they 
which united them. are connected with its oblateness and rota- 
Were our planet removed much further tion, in a manner which may be mathemati- 
froin the sun, liquids and gases would so- cally deduced, and jsubjected to calculation, 
lidtfy; were it brought nearer that lumi- Butthe investigation shows, that this part 
i>ary, the bodies which appear to us the of the attraction dependent on figure, de- 
naost solid, would be reduced into thin in- creases more rapidly than the principal 
visible air. We see, then, that the princi- force. The latter diminishes as the square 
pi© of heat, whatever it may be, whether of the distance; the part dependent on 
matter or quality, separates the particles figure diminishes as the cube of the dis- 
of bodies when its energy augments, and tance. Thus also, in the attractions which 
suiters them to approach when its power hold the parts of bodies united, we ought 
is enfeebled. By extending this view, it to expect an analogous difference to occur, 
has been drawn into a general conclusion. Hence the force of crystallization may be 
that this principle was itself the force which subdued, before the principal attractive 
maintains the particles of bodies in equi- force is overcome. When the particles are 
Ubrio against the effort of their reciprocal brought to this distance, they will be indif- 
attraction, which tends continually to bring ferent to all the positions which they can 
them together. But although this conclu- assume round their centre of gravity; this 
Win be extremely probable, we must re- will constitute the liquid condition. Sup- 
meraber that it is hypothetical, and goes pose now that the temperature falling, tlie 
further than the facts. We see that the particles approach slowly to each other, and 
Ibree which balances attraction in bodies tend to solidify anew; then the forces de- 
may be favom'ed or opposed by the princi- pendent on their figure will come again in- 
ple of heat, but this does not necessarily to play, and in proportion as they increase, 
prove that these forces are of the same na- the particles solicited by these forces will 
ture. take movements round their centres of 
The instant of equilibrium which sepa- gravity. They will turn towards each other 
rates the solid from the liquid state, de- their faces of gi'eatest attraction, to arrive 
serves consideration. Whatever may be finally at the positions which their crystal- 
the cause and law of the attractions which lization demands. Now according to the 
the particles exercise on one another, the figure of the particles, we may conceive 
effect which results ought to be modified that these movements may react on tlieir 
by their forms. When all the other quali- centre of gravity, and cause them to ap- 
ties are equal, a particle which may be cy- proach or recede gradually from each other, 
Kodrical, tor example, will not exercise the till they finally give to their assemblage the 
saine attraction as a sphere, on a point pla- volume due to the solid state; a volume 
ced at an equal distance from its centre of which in certain cases may be greater, and 
levity. Thus in the law of celestial gravi- in others smaller, than that which they oc- 
tation, the attraction of an ellipsoid on an cupied as liquids. These mechanical con- 
exterior point, will be stronger in the di- siderations thus explain, in the most prob- 
rection- of its smaller than in that of its able and satisfactory manner, the dilatations 
larger asis, at the same distance from its and contractions ofan irregular kind, which 
vurftce. Now whatever be the law of at- certain liquids, such as water and laercu- 
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fff experience, on spproachin^ the term of 
their congelation. Having given these gen- 
eral views, we may now content ourselves 
with stating the facts as much as possible 
in a tabular form. 

TJtBLE of the Concreting or Congealing 
Temperatureo of various lAguids, by Pau- 
se nhe it's Scale. 



Sulphuric ether, 

liquid ammonia, - 

Nitric acid, sp. fr. 

Sulphuric acid, sp. gr. 

Mercury, 

Nitric acid, sp. gr. 

Sulphuric acid. 

Nitric acid. 

Bo. do. 

Do. do. 

Brandy, 

Sulphuric acid. 

Pure prussic acid, 

Common salt, 25 + water 75 
Do. 22.2+ do. 77.8 

Sal ammoniac, 20 + do. 80 

C. salt, 20 4- do. 80 

Do. 16.1 + do. 83.9 

Oil of turpentine. 

Strong wines, 

Rochelle salt, 50 + water 50 

C. salt, 10 4- do. 90 

Oil of bergamot, 

Blood, 

6.25 + water 93.75 
41.6+ do. 58.4 
12.5 + do. 87.5 
4.16+ do. 95.84 
do. 



— 46^ 

— 46 
1.424 —45.5 
1.6415 — 45 

— 39 
1.407 — SO.l 
1.8064 — 26 
1.3880 — 18.1 
1.2583 — 17.7 
1.3290 — 2.4 

— 7.0 
1.8376 + 1. 

4 to 



58.4 



C. salt, 

Eps salts. 

Nitre, 

C. salt, 

Copperas, 41.6 + 

Vinegar, 

Sul. of zinc, 53.3 + water 46.7 

Milk, 

Water, - - - 

Olive oil. 



4 

7.2 

8 

9.5 

13.5 

14. 

20 

21. 

21.5 

23 

25 

25.5 

25.5 

26. 

^.S 

28 

28 

28.6 

30 

32 

36 



Sulphur and phosphorus, eq. parts, 40 



Sulphuric acid, sp. gr. 1.741 
Do. do. - 1.780 

Oil of anise, 

Concentrated acetic acid. 

Tallow, Dr. Thomson, 

Phosphorus, 

Stearin from hog^s lard. 

Spermaceti, 

Tallow, Nicholson, - 

Margaricacid; - 

Potassium, 

Yellow wax, 

Do. Do. - - - 

White wax. 

Sodium, - - - 

Sulphur, Dr. Thomson, 
Do. Dr. Hope, - 

Tin 

Bismuth, . . • 

l«ead, ... 

Zinc, by Sir H .Davy, 



42 

46 

50 

SO 

92 
108 
109 
112 
127 
134 
136.4 
142 
149 
155 
194 
218 
234 
442 
476 
612 
680 



Zink, Brongniart, - - - 698*^ 
Antimony, .... 809? 

See Pyrometer for higher heats. 

The solidifying temperature of the bo- 
dies above tallow, in the table, is usually 
called their freezing or congealing point; 
and of tallow and the bodies below it, the 
fusing or melting point. Now, though these 
temperatures be stated, opposite to some 
of the articles, to fractions of a thermo- 
metric degree, it must be observed, that 
various circumstances modify the concret- 
ing point of the liquids, through oeveral 
degrees; but the liquefying points of the 
same bodies, when once solidified, are uni- 
form and fixed, to the preceding tempera- 
tures. 

The preliminary remarks which we of- 
fered on the forces concerned in the tran- 
sition from liquidity to solidity, will in some 
measure explain these variations; and we 
shall now illustrate them by some instruc- 
tive examples. 

If we fill a narrow-mouthed matrass ^xtb 
newly distilled water, and expose it very 
gradually to a temperature considerably 
below 32**, the liquid water will be observ- 
ed, by the thermometer left in it, to have 
sunk 10 or 11 degrees below its usual point 
of congelation. M. Gay-Lussac, by cover- 
ing the surface of the water with oil, has 
caused it to cool 21^ degrees Fahr. below 
the ordinary freezing temperature. Its Vo- 
lume at the same time expanded as much' 
as if it had been heated 21^ degrees above' 
32°. According to Sir Charles Blagden, to 
whom the first of these two observations 
belongs, its dilatation may amount to l-7th 
of the total enlargement, which it receives 
by solidifying. Absolute repose of the li- 
quid particles is not necessary to ensure 
the above phenomenon, for Sir Charles stir- 
red water at 21° without causing it to 
freeze, but the least vibration of their mass, 
or the application of icy spiculs, by the 
atmosphere, or the hand, determines an 
instantaneous congelation. 

We may remark here, that the dilatation 
of the water increasing as it cools, but to a 
less extent than when it concretes, is a proof 
that its constituent particles, in obedience 
to the cooling process, turn their poles 
more and more towards the position of the 
maximum attraction, which constitutes 
their solid state. But this position may be 
determined instantaneously by tlie ready 
formed aqueous solid, the particles of 
which presenting themselves to those of 
the liquid, by their sides of greatest attrac- 
tion, will compel them to turn into similar 
positions. Then the particles of the liquid 
first reverted will act on tlieir neighbours 
like the exterior crystal, and thus fixsfm 
point to point the movement will be im-o- 
pagated through the whole mass, till all be 
congealed. The vibratory movements act by 
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throwing the particles, into posttionB favor* expansive force. Thus glass bottles^ trunlctf 

able for their mutual attraction. of trees ,iron and lead pipes, even mountain 

The yery same phenomena occur with rocks, are burst by the dilatation of the wa- 
•aline solutions. If a hot saturated solution ter in their cavities, when it is concerted 
of Glauber's salt be cooled to 50® under a into ice. In the same way our pavements 
film of oil, it will remain liquid, artd will are raised in winter. The beneficial opera- 
bear to be moved about in the hand with- tion of this cause is exemplified in the com* 
out any change; but if the phial containing minution or loosening the texture of dense 
it be placed on a vibrating table, crystal- clay soils, by the winter's frost, whereby the 
Uzation will instantly take place. In a paper delicate fibres of plants can easily penetrate 
on saline crystallization which I published them. Major Williams of Quebec, burst 
intheOthnumberofthe Journal of Science, bombs, which were filled with water and 
I gave the following illustration of the plugged up, by exposing them to a freezing 
above phenomena. " The effect of mechani- cold. 

cal disturbance in determining crystalliza- There is an important circumstance oc- 

tion, is illustrated by the symmetrical dis- curs in the preceding experiments on the 

position of particles of dust and iron, by sudden congelation of a body kept liquid 

electricity and magnetism. Strew these up- below its usual congealing temperature, to 

on a plane, and present magnetic and elec- which we must now advert. The mass, at 

trie forces at a certain distance from it, no the moment its crystallization commences* 

effect will be produced. Communicate to rises in temperature to the term marked in 

the plane a vibrating movement; the parti- the preceding table, whatever number of 

cles, at the instant of being liberated from degrees it may have previously sunk below 

the friction of . the surface, will arrange it. Suppose a globe of water suspended in 

themselves according to the laws of their an atmosphere at 21® F.; the liquid will cool 

respective magnetic or electric attractions, and remain stationary at this temperature* 

The water of solution in counteracting so- till vibration of the vessel, or contact of a 

lidity, not only removes the particles to dis- spicula of ice, determines its concretion, 

tances beyond the sphere of mutual attrac- when it instantly becomes 11 degrees hot- 

tion, but probably also inverts their attract- ter than the surrounding medium. We owe 

ing poles." Perhaps the term avert would the explanation of this fact, and its exten- 

be more appropriate to liquidity, to denote sion to many analogous chemical phenome- 

an obliquity of direction in the attracting na, to the sagacity of Dr. Black. His truly 

poles; and revert might be applied to gasei- philosophical mind was particularly struck 

ty, when a repulsive state succeeds to the by the slowness with which a mass of ice 

feebly attractive powers of liquid particles, liquefies when placed in a gonial atmos- 

The above table presents some interest- phere. A lump of ice at 22® freely suspend- 
ing particulars relative to the acids. 1 have ed in a room heated to 50®, which will rise 
expressed their strengths, by specific gra- to 32® in 5 minutes, will take 14 times 5, 
vity, from my tables of the acids, instead of or 70 minutes, to melt into water, whose 
by the quantity of marble which 1000 grains temperature will be only 32®. Dr. Black sus- 
of them could dissolve, in the original state- pended in an apartment two glass globes of 
ment of Mr. Cavendish. Under the heads of the same size alongside of each other, one 
nitric acid and equivalent, some obserya- of which was filled with ice at 32®, the 
tions will be found on these peculiarities other with water at 33®. In half an hour the 
with regard to congelation. We see that water had risen to 40®; but it took 10} 
common salt possesses the greatest effica- hours to liquefy the ice and heat the result- 
ey in counteracting the congelation of wa- ing water to 40® Both these experiments 
ter; and next to it, sal ammoniac. Mr. Crigh- concur therefore in showing that the fusion 
ton of Glasgow, whose accuracy of obser- of ice is accompanied with the expenditure 
vation is well known, has remarked, that of 140 des[rees of calorific energy, which 
when a mass of melted bismuth cools in the have no effect on the thermometer. For the 
air, its temperature falls regularly to 46b®, first experiment tells us that 10 degrees of 
from which term it however instantly heat entered the ice in tlie space of 5 mi- 
springs up to 476®, at which point it re- nutes, and yet 14 times that period passed 
mains till the whole be consolidated. Tin in its liquefaction. The second experiment 
. in like manner sinks and then rises 4 de- shows that 7 degrees of heat entered the 
grees; while melted lead, in cooling, be- globes in half an hour; but 21 half hours 
comes stationary whenever it descends to were required for the fusion of the ice, and 
612®. We shall presently find the probable for heating of its water to 40®. If from the 
cause of these curious phenomena. product of 7 into 21 = 147, we subtract the 
Water, all crystallizable solutions, and 7 degrees which the water was above 3S, 
the three metals, cast-iron, bismuth, and we have 140 as before. But the most simple 
antimony, expand considerably in volume, and decisive experiment is to mingle a 
attheinstantof solidification. The greatest pound of ice in small fragments with a 
obstacles cannot resist the exertion of this pound of water at 172®. Its liquefaction xs 



CJJJ CAL 

fiMtifii^ acootnplitbed, but the tempera- termine its solidificatioii; tin takes 4^, Imfc 

ture of the mixture is only 32^. Therefore lead passes so readily into the solid ar^ 

140^ of hemt seem to have disappeared. rangeFnenttliatitscoolingisat once arrest*. 

Had we mixed a pound of ic^e-cold water ed at its fusing temperature. In illustration 

with a pound of water at 172*, the result- of this statement, we may remark, that the' 

ing temperature would hare been l(fS.% particles of bismuth and tin lose their oo- 

provingthat the 70® which had left the hot- hesive attraction in a great measure long 

ter portion, were manifestly transferred to before they are heated to the melting pointy 

that which was cooler The converse of the though* lead continues relatively c»he#ive 

preceding experiments may also be de^ till it begins to melt. Tin may be earily pul* 

monstrated; for in suspending a flask of verized at a moderate elevation of temper 

water, at 35^ for example, in an atmosphere rature, and bismuth in its cold state. Th6 

at SO^, if it cool to 32^ in 3 minutes, it will instant, tiowever, that these Vw6 Aietalsi 

take 140 minutes to be converted into ice when melted, begin to congeaU they rise 

t>f 32®; because the heat emanating at the to the proper fusing temperature, because 

rate of 1® per minute, it will require that the caloric of liquidity is then disengaged, 
time for 140® to escape. The latter experi*- Drs. Imne, father and son, to 1>otb of 

fnent, however, from the inferior conduct^ whom tiie science of heat is- deeply im 

ing power of ice, and the uncertainty when debted, investigated the propbrtion of c«^ 

«11 is frozen is not susceptible of the pre- loric disengpaged by several other bodiei 

cision which the one immediately preceding in their passage from the liquid' to the sdL 

admits. The tenth of 140 is obviously 14; lid state, and obtained the fbildwing -re- 

and hence we may infer that when a certain suits: 
quantity of water, cooled to 22®, or 10®, be- 
low 32®, is suddenly caused to congeal, 

1-1 4th of the weight will become solid. Sulnhu 

We can now understand how the thaw gne -m '* ti 
which supervenes after an intense frost; j^\ *^* * 
should so slowly melt the wreaths of snow, g^ «--^ 
and beds of ice, a phenomenon observable „-^* *^ 
in these latitudes from the origin of time, Jf-^ 
i>ot whose explanation was reserved for Dr. «* * .. 
Black. Indeed, had the transition of water ^"™»*">» 
from its solid into its liquid state not been The quantities in the second eoluAn trb 
laccompanted by this great change in its re- the degrees by which the* temperatures df 
iation to heat, every tliaw would have occa- each of .the bodies in its solid state^ weuM 
"sioned a frightful inundation, and a single have been raised by tlie beat dxs^ingaged 
flight's fi-ost would have solidified our ri- during its concretion. 'An exception mu* 
^vers and lakes. Neither animal nor vegeta- be made for wax and* s]!|ermaceti; which 
ble life could have subsisted under such are supposed to be in the fliiid'Statej when 
sudden and violent transitions. Mr. Caven- indicating the above' elbvition. Dr. Black 
dish, who had discovered the above fact, imagined that the ne^ relation' to heat 
before he knew of its being inculcated by which solids acquire by liquefaction, -wii 
l>r. Black in his lectures, states the quan- derived from the absorption, and iniimate 
*tity of heat which ice seems to absorb in combination ' of a pbrtion df that fluid, 
its fusion to be ISi;®; Lavoisier and Laplace which thus eniployingall Its repulsive cnef- 
inake it 135®: a number probablv correct, gies in subduing the stubborn force of €•- 
'from the pains they took in constructing, hesion, ceased to have any thermometrdc 
on this basis, their calorimeter. The fixity tension, or to be perceptible to our senses. 
of the melting points of bodies exposed to He termed this supposed quantity ofcalo- 
a strong heat need no h»nger surprise us; ric, their latent heat; a term very conveni- 
because till the whole mass be melted, the ent and proper, while we regard it -simply 
heat incessantly introduced, is wholly ex- as expressing the relation which the calo- 
pended in constituting liquidity, without rific agent bears to the same body in its fluid 
inci*easing the temperature. We can also and solid states. To the presence of a cer* 
comprehend how a liquid metal, a saline tain portion of latent or combined heat in 
solution, or water, should in the career of solids. Dr. Black ascribed their peculiar de- 
refrigeration, sink below the term of its grees of softness, toughness, malleability. 
congelation, and suddenly remount to it. Thus we know that the condensation of a 
Those substances, in which the attractive metal by the hammer, or under the die, 
force that reverts the poles into the solid never fails to render it brittle, while, at 
• arrangement acts most islowly or feebly, the same time, heat is disengaged. Berthol- 
-will most readily permit this depression of let subjected equal pieces of copper arid 
•temperature, before liquidity begins to silver to repeated strokes of a fly press. 
-*cease. Thus bismuth, a brittle metal, takes The elevation of their temperature, which 
B® of cooling below its melting pMOt, to de- was considerable by the fint bkAr, 
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ithed greatly at each succeeding one^ and ments, termed ebfdlition. Tlnr|^feci£« 
became insensible whenever the condensa- peratores at which difTerent liquids under> 
tion of Tolume ceased. The copper suffered go this change is therefore called their 
greatest condensation, and evolved most boiling point; and the resulting elastic fluid 
heat. Here the analogy of a sponge, yield- is termed a vapour, to distinguislv it from- 
ing its water to pressure, has been employ- a ^^tm, a substance permanently elastic, and 
ed to illustrate the materiality of heat sup- not condensable as vapours are, by rnode*- 
poaed deduct ble from these experiments*' rate degrees of refrigeration. It is evident 
Bat the phenomenon ms^ be referred to that when the attractive forces, however 
the intestine actions between the ultimate feeble in a liquid, are supplanted by strong 
particles which must accompany the vio^ repulsive powers, the distances between- 
lent dislocation of their attracting poles, the particles must be greatly enlarged. 
The cohesiyeneSB . of the metal is greatly Thus a cubic inch of water at 40^ becomea- 
impaired. ... .a cubic inch and l-25th on the verge of 

The enlarged capacity for heat, tp use 213°, and at 212* it is converted into 1600 
the :popular expreanon, which solids ac- cubic inches of steam. I'he existence of* 
quire in liquefying, enables us to under- this steam indicates a balance between its- 
stand and apply the process of artificial elastic force and the pressure of the at- 
Qooting, by what are called freezing mix- mosphere. If the latter be increased beyond. 
tines. When two solids, such as ice and its average quantity by natural or artificial 
•alt, by their reciprocal affinity, give birth means, then the elasticity of the steam will- 
to a liquid, then a very great demand for be partially overcome, and a portion of it 
heat is made on the surrounding bodies; will retuiti to the liquid condition. And- 
or they are powerfully - stripped of their conversely, if the pressure of the air be les9 
heat, and their temperature sinks of course, than its mean quantity, liquids will assume 
Pulverulent snow and salt mixed at S2°, elastic fluidity by a less intensity of calo- 
will produce a depression of the thermo- rific repulsion, or at a lower thermometric 
meter plunged into them of about 38^. The tension. Professor Robison performed a set 
more rapid the liquefaction, the greater of ingenious experiments, which appear 
the cold. Hence the paradoxical experi- to pi*ove, that when the atmospheric pres- 
sent of setting a pan on the fire contain- sure is wholly withdrawn, that is, in vacuo, 
ing the above n«ezingmixtui*e with a small liquids become elastic fluids 124° below 
•vessel of water plunged into it. In a few their usual boiling points. Hence water m 
eeconda the water will be found to be fro- vacuo will boil and distil over at 212^ — 
«en. The solution of all crystallized salts 124 =» 88^ Fahr. This principle was long 
is attended with a depression of tempera- ago employed by the celebrated Watt ill 
ture, which, increases generally with tlie his researches on the steam engine, and baa 
jvolubiKty of the salt, been recently applied in a very ingenious 

The .table of freezing mixtures in the way by Mr. 1>itton in bis patent still, (FhiL 

•^rrxitDiXt presents a copious choice of 'Mag. vol. ^1.), and Mr. Barry, in his eva^ 

such means of refrigeration. Equal parts -porator for vegetable extracts, (Med. Chir. 

•ef sal ammoniac a»)d nitre, in powder, form Trans, vol. 10). See Alcohol, Uistilla* 

-the most convenient mixture for procuring tion. Extracts. 

Inoderate refrigeration; because the water On the same principle of the boiling, Tary<- 

4)f .solution being afterwards removed by ing with the atmospheric pressure, the Rer. 

•evaporation, the pulverized salts are equal- Mr. Wollaston has constructed his beauti« 

ly efficacious as at first. Under the articles ful thermometric barometer for measuring 

Climate, Congelation, Tempera- heights. He finds that a difference of 1^ in 

TUBX,THBRMOMETER,and WATER,some the boiling point of water is occasioned by 

additional facts will be found on the pre- a difference of 0.589 of an inch on the ba« 

aent subject. rometer. This corresponds to nearly 520 

But tlie diminution of temperature by feet of difference of elevation. By using 
-liquefaction is not confined to saline bodies, the judicious directions which he has given^ 
•When a solid amalgam of bismuth, and a the elevation of a place may thus be rigor- 
solid amalgam of lead, are mixed together, ously determined, and with great conveni- 
they become fluid, and the thermometer ence. The whole apparatus, weighing 20 
sinks during tlie time of their action. ounces, packs in a cylindrical tin case^ 2 

The equilibrium between the attractive inches diameter, and 10 inches Jong. 

and repulsive forces which constitutes the When a vessel containing water is placed 

liquid condition of bodies, is totally sub- over a flame, a hissing sound or simmer* 

verted by a definite elevation of tempera- ing is soon perceived. This is ascribed to 

ture, when the external compressing forces the vibrations occasioned by the successive 

do not vary* The transition from the liquid vaporization and condensation of the parti* 

state into that of clastic fluidity is usually cles in immediate contact with tlie bottom 

accompanied with certain explosive move- of the vesaeL The sound becomes louder «ft 

Vol, I. 3« 
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4to tt^E^M is heatedy and terminates in ebuU 
lition. The temperature becomes now of a 
midden stationary when the vessel is open, 
however rapidly it rose before, and whate- 
ver force of fire be applied. Dr. Black set 
a tin cup full of water at 50®, on a red hot 
iron plate. In four minutes it reached the 
Iwiling point, and in twenty minutes it was 
all boiled off. From 50® to 212®, the eleva- 
tion is 162®; which interval, divided by 4^ 
gives 40^® of heat, which entered the tin 
cup per minute. Hence 20 minutes, or 5 
times 4 multiplied into 40} =s^ 810, will 
represent the quantity of heat that passed 
into the boiling water to convert it into a 
vapour. But the temperature of this is still 
only 212®. Hence, according to Black, these 
810® have been expended solely in giving 
•lastic tension, or, according to Irvine, in 
supplying the vastly increased capacity of 
of the aeriform state; and therefore they 
nay be denominated latent heat, being in- 
sensible to the thermometer. I'he more ex- 
act experiments of Mr. Watt have shown, 
that whatever period be assigned for the 
heating of a mass of water from 50® to 
312®, 6 times this period is requisite with 
a uniform heat for its total vaporization. 
Bute X 162® = 972 = the latent heat of 
steam; a result which accords with my ex- 
periments made in a different way, as will 
De presently shown. Every attentive opera- 
tor must have observed the greater explo- 
sive violence and apparent difficulty of the 
ebullition of water exposed to a similar 
heat in glass, than in metUlic vessels. M. 
Gay-Lussac has studied this subject with 
his characteristic sagacity. He discovered 
that water boiling in a glass vessel has a 
temperature of 214.2®, and in a tin vessel 
contiguous to it, of only 212®. A few par- 
ticles of pounded glass thrown into the 
former vessel, reduces the thermometer 
plunged in it to 212.6, and iron filings to 
212. When the flame is withdrawn for a 
few seconds from under a glass vessel of 
boiling water, the ebullition will recom- 
menceon throwing in a pinch of iron filings. 
Professors Miinche and Gmelin of Hei- 
delberg have extended these researches, 
and given the curious results as to the boil- 
ing points, expressed in the following table: 

iy« Do. i inch 
Stib9tance of the ^ "fT' below «/r- 

«•«*• 'ar:,'^^ Me. J the 



•Silver, 

Platina* 

Copper, 

Tinned iron. 

Marble, 

tead. 

Tin, 

Porcelsun, 

"White glass, 

fireenglaMb 



bottom, 

water. 

211.775® 211. 55® 

211.775 210.875 

212.900 212225 

213. 24 211. 66 

212. 10 211. 66 

212. 45 211.775 

212. 7 211.775 

212. 1 211.900 

212. 7 212. 00 

313. 8 213. 35 
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Ditto, 212. 7® 212. 00® 

Delaware, 213. 8 212. 7. 

Common earthen ware 213. 8 212. 45 
It is difficult to reconcile these varia* 
tions to the results of M. Gay-Lussac. " The 
vapour formed at tlie suHace of a liquid," 
he remarks, " may be in egmSbrie with the 
atmospheric pressure; while the interior 
portion may acauire a greater degree of 
heat than that ox the real boiling point, pro* 
vided the fluid be enclosed in a vessel, and 
heated at the bottom. In this case» the ad- 
hesion of the fluid to the vessel may be 
considered as analogous in its action to vis- 
cidity, in raising me temperature of ebul- 
lition. On this principle weexplun the sud* 
den starts which sometimes take place in 
the boiling of fluids. This frequently oc* 
curs to a great degree in distilling siUphu- 
ric acid, by which the vessels are not ua* 
frequently broken when they are of g^lass. 
This evil may be effectually obviated fay 
putting into the retort some small pieces 
of platina wire, when the sudden disen* 
gagement of gas will be prevented and con- 
sequently the vessels not be liable to be bro- 
ken.'^-^Jnnaleede Chimie, March 1818. See 
my remarks on this subject under the Drs* 
TiLLATioN of SvLVH URIC AciD, extrac^ 
ed from the Journal of Science, October 
1817. If we throw a piece of paper, a crust 
of bread, or a powder, into a liquid slighl^ 
ly impregnated with carbonic acid, its ev» 
lution will be determined. See some ctt^ 
rious observations by M. Thenard under 
our articles OxYGBNiftKD Nitric Acid, 
or OxTGBMiZED Watbr. In a similsr 
manner, the asperities of the suHace of a 
glass or other vessel, act like points in elec- 
tricity, in throwing off gas or vapour pre- 
sent in the liquid which it contains. 

In all the examples of the preceding ta- 
ble, the temperature is greater at the bot- 
tom than near the surface of the liquid; and 
the specific difi*erences must be ascribed 
to the attractive force of the vessel- to wa- 
ter, and its conduction of heat. We must 
thus try to explain why tinned iron gives 
a temperature to boiling water in contact 
with it, 1.67 degrees higher than silver and 
platina. Between water, and iron, tin, or 
lead, there are reciprocal relations at ele- 
vated temperatures, which do not appa- 
rently exist with regard to silver and pla- 
tina. 

The following is a tabular view of the 
boiling points bv Fahrenheit's scale of the 
most important liquids, under a mean baro- 
metrical pressure of thirty inches:— 

Boiling pointt. 
Ether, sp. gr . 0. 7365 at 48^ G. Lussac, lOO'* 
Carburet of sulphur, - do. 113 

Alcohol, sp. gr. 0.813 Ure, 173.S 

Nitric acid, 1.500 JOalton, 210 

WateJ*, • • . - . , 2X2 

Saturated sol of Gkub. salt BiOt» ^ Sl^i 



' 
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BuiUng poinf9. 

Satarated sol. of sugar of lead, Biot, 215|* 

Do. do. sea salt* do. 224-^ 

Muriate of lime 2 + water 1 Ure, 230 

Bo. 35.5 -f do. 64.5 do. 235 

Do. 40.5 -f- do. 59.5 do. 240 

Muriatic acid, 1.094 Dalton, 232 

Do. 1.127 do. 222 

Do. 1.047 do. 222 

Nitric acid, 1.45 do. 240 

Do. 1.42 do. 248 

Do. 1.40 do. 247 

Do. 1.35 do. 242 

Do. 1.30 do. 236 

Do. 1J6 do. 220 

Rectified petroleum, - Ure, 306 

Oil of turpentine, . do. 316 

Sulp. acid sp. gr. 1.30 + Dalton, 240 

Do. 1.408 do. 260 

Do. 1.520 do. 290 

Do. 1.650 do. 350 

Do. . 1.670 do. 360 

t>o. 1.699 do. 374 

Do. 1.730 do. 391 

Do. . . 1.780 do. 435 

Do. 1.810 do. 473 

Do. 1.819 do. 487 

Do. . 1.827 do. 501 

Do.. 1.833 do. 515 

Do. 1.842 do. 545 

Do. 1.847 • do. S7$ 

Do. 1.848 do. 590 

Do. . 1.849 do. 605 

Do. 1.850 do. 620 

Do. 1.848 Ure, 600 

Phosphorus, - • . . . 554 

Sulphur, - - . - 570 

Linseed oil, .... 640? 

Mercury, (Dulong, 662^), 656 

These liquids emit vapours, which, at 
their respective hoiling points, balance a 
pressure of the atmosphere, equivalent to 
thirty vertical inches of mercury. But at 
inferior temperatures they yield vapours 
of inferior elastic power. It is thus that the 
vapour of quicksilver rises into the va- 
cuum of the barometer tube; as is seen par- 
ticularly in warm climates, by the mercu- 
rial dew on the glass at its summit. Hence 
aqueous moistures adhering to the mercu- 
ry, causes it to fall below the true barome- 
ter level, by a quantity proportional to the 
temperature. The determination of the elas- 
tic force of vapours, in contact with tiieir 
respective liquids, at diflerent tempera- 
tures, has been the subject of many ex- 
periments. The method of measuring their 
elasticities, described in my paper on 
Hkat, seems convenient, and susceptible 
of precision. 

A glass tube about one-third of an inch 

internal diameter, and 6 feet long, is seal- 

-ed at otie end, and bent with a round cur- 

Takuttt m tiie middle, kito the form of a 

iyfhon, with iu two legs parallel^ and 



about 2} inches asunder. A rectiftgiAtf 
piece of cork is adapted to the interval be* 
tween the legs, and fixed firmly by twine, 
about 6 inches from the ends of the sy« 
phon. Dry mercury is now introduced, so 
as to fill the sealed leg, and the bottom of 
the curvature. On suspending this syphon 
barometer in a vertical direction, by the 
cork, the level of the mercury will take a 
position in each of the legs, corresponding 
to the pressure of the atmosphere. The diN 
ference is of course the true height of the 
barometer at the time, which may be mea« 
sured by the application of a separate scale 
of inches and tenths. Fix ring^ of fine pla- 
tinum wire round the tube at the two levels 
of the mercury. Introduce now into the 
tube a few drops of distilled water, recent- 
ly boiled, and pass them up through the 
mercury. The vapour rising from the wa- 
ter will depress the level of the mercury 
in the sealed leg, and raise it in the open 
leg, by a quantity equal in each to one-half of 
the real depression. To measure distinctly 
this difference of level with minute accu- 
racy, would be difficult; but the total de- 
pression, which is the quantity sought, may 
be readily found, by pouring mercury in a 
slender stream into the open leg, till the 
surface of the mercury in the sealed leg 
becomes once more a tarigent to the plA- 
tina ring, which is shewn by a delicate 
film of light, as in the mountain barome- 
ter. The vertical column of mercury above 
the lower initial level being measured. It 
represents precisely the elastic force of tl^ 
vapour, since that altitude of mercury Was 
required to overcome the elasticity of the 
vapour. The whole object liow is to appty 
a regulated heat to the upper portion Of 
the sealed leg, from an inch below the 
mercurial level, to its summit. This is eau- 
ly accomplished, by passing it through 'a 
perforated cork into an inverted phial, '5 
inches diameter and 7 long, wliose bottom 
has been previously cracked off by a hot 
iron. Or a phial may be made on purpose. 
When the tapering elastic cork is now 
strongly pressed into the mouth of the bot- 
tle, it renders it perfectly water-tight By 
inclining the syphon, we remove a little* 6f 
the mercury, so that when reverted, the 
level in the lower leg may nearly coincide 
with the ring. Having then suspended it in 
the vertical position from a high frame, or 
the roof of an apartment, we introduce wa- 
ter at 32^ into the cylindrical glass vessH. 
When its central tube, against the side of 
wl^ch the bulb of a delicate therlhometer 
rests, acquires the temperature of the sur- 
rounding medium, mercury is slowly add- 
ed to the open leg, till the" primitive level 
is restored at th^ upper platina ring. The 
column of mercury above the ring in the 
open leg, is equivalent to the 'force "^of 
aqueous vapour at 32^. The effect i>f lower 
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tempentnres may be examined, by piftdtig 210°," I have investigated also simple nu 

saline freezing mixtures in the cylinder, tios, which express the connexion between 

To procure measures of elastic force at the temperature and elasticity of the va- 

higher temperatures, two feeble Argand pours of alcohol, ether, petroleum, and oil 

flames are made to send up heated air, on of turpentine, for which I must refer to 

the opposite shoulders of the cylinder. By the paper itself. 

adjusting the flames, and agitating the li- ' Mr. W. Creighton of Soho communicated 

quid, very uniform temperatures may be ;„ March 1819, to the Philosophical Maga- 

given to the tube in the axis. At every 5* ^me, the following ingenious formula for 

or 10* of elevation, we make a measurement aqueous vapour. " Let the degrees of Fah- 

by pouring mercury into the open leg, till penheit + 85 = D, and the corresponding 

the primitive level 18 restored in the other, fopce of steam in inches of mercury — 

For temperatures above 212®, I employ o.09 = I. Then Log. U — 2.22679X6 = 

the same plan of apparatus, slightly modi- i^~ i^ 

fled. The sealed leg of the syphon has a * Example 
length of 6 or 7 inches, while the open leg 

is 10 or 12 feet long, secured in the groove 212** 4- 85= 297Log.= 2.47276 

of a graduated wooden prism. The initial — 2.22679 constant 

level becomes 212* when the mercury in number. 

each leg is in a horizontal plane, and the 0.24579 

heat is now communicated through the me* X 6 

dium of oil. If the bending of the tube, be ' » 

made to an angle of about 35^ from paral- Log. 1.47582=39.91=1 

lelism of the legs, a tubulated globular re- -4~0.09 

ceiver becomes a convenient vessel for ■ 

holding the oil. The tapering cork through Inches 30.00 D 

rijf'll ^t?if*r\*"^ "fi.'^t ''''''"" '" ^^ He then pves . .atisfactory tabuUr view 

^f'th! i-^^^r l"^ *' ^^?"f^ ""Zt o( the near cor«..pondenc7» between the 
of the receiver, remains perfectly tight ,^ r u- r !1 i j -. . ^-^^«: 

.♦ -11 u-^K^« 4.^-!.^ * u • •' o results of his formula, and my expen- 

at all higher temperatures, being progres- .-.„♦». J r 

sively swelled with the heat. One who has «., *^««.^««'a:„« -•^^^•«.««4.«ii„ *^.^ «a 
not made such trials, may be disposed to , ^^ determ.ftng experimentally the vo- 

cavil at the probable tightness of such a ""^^^ IT^^ ''^'?9,oo^M V'^^ni./ 

^ .' u 4. » u IT J -A • liquid can produce at 212 j M. Gay-Lusstc 

contn Vance, but I who have used it in ex- ,^, ^.."^ , j^, •" j-m .i* u 

•v^«- -» -*- tL ^ 4.U 4. 4U k » bas happily solved the very dimcult proo* 

fh.. ^ I^'' V P f T k™ of the V«fic p-avity of vapour.. He 

lt,.^"X.n^ "* 'Tk *!}"'•' '" »*f took a spherule of thin glass, widi a short 

«fl ht?.^/^„^TJ°r ^^oT^tF"^ °! capillar^ stem, and of a Lown weight, lie 

oil heated up to even 320 of rahrenheit. uiTj •/...•^.u A i- - r„ .'j if «««-.*• 

TK- ♦.,u..i.,Jl ^r *u« - •«^- J •* 4.U filled It with the peculiar liquid, hermeti- 
The tubulure of the receiver admits the « i j *i •!• j .„ -.-u a u 

*i,^_^ - T'l^rr' 1.1 rt' « • *u c*»lly sealed tlie orifice, and weighed it 

thermometer. The Tables of V apour, m the ^k / *• r^ •* -,i il«, -^u^^u* v.,^«-. 

Appendix, exhibit the result, o/wme c«^. ?^^"u?"1k . ^l IV^l }^J^ 
fiiUy conducted experiments. *"»>''' °^the spherule.he knew the weight. 

In my attempts t^ find some ratio which *"^/~™ '^,,*P- S^'ji'^y *^» ''""' °[ ^'i;- 
would connect the above elasticities of 5"."^- "^""^'* i^^A^"'^^ tt^^^- T 
aqueous vapour with the temperatures, the '^"1"' ~P»"e/>* holdingabout three pint^ 
following rule occurred to me: with mercury, inverted it in a bas.n, and let 

" The elastic force at 212- = 30 being "P *' jP^l? u T** "'*";?'•.«'" "?' 
divided by 1.23. will give the force for 1(? •""T"""**;^ >'/ » bottomless cvhnder, which 

below, this quotient divided by 1.24, will Tt^'^'^y^^Vr^'^S''.,?^'^^'^ 
eive that 10" lower and so on nrnirressive the basm. The interval between the two cy 
mve uiai *u lower, ana so on progressive- i:„ j... „-, fiii«a with vatrr H<>>t wu 

ly. To obtain the forces above 212», we ""*?'■ ^** ""*" , ^.- fvXX 

have merely to raultiplv 30 by the ktib Tf,^^ '"Tir*^' TITT ** *^ 
1 oi A>« *uJe -^« ♦ o^cio xu« J * u the water and the included mercury as- 

iH Z TJ?^-x^» ^' 1 ? ''I^ ^ k' '"med the temperature of 212«. The ex. 
1.22 for that at 232 , this last product by ^__.:ui^ i:„.,m i..,i •~. *i,:. i...~,* .k. ™i.. 

1.21 for the force at 242». and thus for ^T 1 *?^^^ * ^ j ' ^li 
each successive interval of W above the ™^=' «^«"ded into vapour. «id depmised 

of the same rule gives more accurate re- , , n ^, . o^. . .^_ i. j .^ 



suits. " Let r 



? 



fhr^L 7^ K r level of the basin, being observed, it was 

.h.t „f oi,.o 1, ,h. ^w't T**" easy to calculate Uie volume of the incum- 

that of 210* and the given temperature; * i. ^ »r.u - *•*-. r i* 'j * j 

« = the number of term, (each'^of 10»j ^'^ T'P""" ^"^ TT%Zi ^X't "^^ 

distMit from 210»i F^ the elastic force o{ l'' fZvllZ ZA.^l 

•team in inches of mercury. Then Log. of ''*» converted into vapour. 

F = Log. 28.9 4i n liOg. r/ the positive The following exhibit, the q>eufie gravis 

sign being UMd above, the uegative below tics «. determiDed by the above metlmk 



0.62349 


212*» 


0.94760 


79.7 


1.6050 


173 


2^860- 


96 


5.4749 


148 


5.01JO 


316 


2.6447 


116 


3.2190 Thenard, 


52 
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Spec. Gneo.Jiir sr X. MmUnj^ peha, Fahr. 
' ♦ Vapour of water, 

Hydrofimsaic acid» 
i Absolute alcohol* 

Sulphuric ether, 

Hydriodic ether. 

Oil of turpentine. 

Carburet of sulphur. 

Muriatic ether. 

The abore specific gravities are estima^ the obserred elevation of temperature in 

ted under a barometric pressure of 29.92 the liquid, deducing the heat evolved du» 

inches. ring condensation. Dr. Black, Mr. Watt, 

M. Gay-Lussac has remarked, that when Lavoisier, Count Kumford, Clement, and 
a liquid combination of alcohol and water, Desormes, as well as myself, have publish- 
er alcohol and ether, is converted into va- ed observations on the subject. '* In this 
pour at 212^ Fahr. or 100 cent., the volume research I employed a very simple appara- 
is exactly the sum of what their separate tus; and with proper mana|^ment, I be- 
volumes would have produced; so that the lieve, it is capable of giving the absolute 
condensation by chemical action in the li- quantities of latent heat in different va- 
^juid state, ceases to operate in the gaseous, pours, as exactly as more refined and com- 
An equal volume ofcarburet of sulphur and plicated mechanisms. At any rate, it will 
absolute alcohol, at their respective boiling afford comparative results with great pre- 
points of 17o^ and 126^, is said to yield cision. It consisted of a glass retort of very 
each an equal quantity of vapour of the small dimensions with a short neck, insert- 
same density. A more explicit statement ed into a globular receiver of very thin 
has been promised, and is perhaps required glass, and about three inches in diameter, 
on this curious subject. The globe was surrounded with a certain 

It appears, that a volume of water at 40^ quantity of water at a known temperature, 

-forms 1694 volumes of steam at 212'^. The contained in a glass basin. 200 grains of 

subsequent increase of the volume ofsteam, the liquid, whose vapour was to be exam- 

and of other vapours, out of the contact of ined, were introduced into the retort, and 

their respective liquids, we forraerl/ stated rapidly distilled into the globe by the heat 

to he in the ratio of the expansion of gases, of an Argand lamp. The temperance of the 

forming an addition to their volume of air was 45^, that of the water in the basin 

3-8th8 for every 180^ Fahrenheit. We can from 42** to 43®, and the rise of tempera- 

now infer, both from this expansion of one ture, occasioned by the condensation of the 

measure into 1694, and from the table of vapour, never exceeded that of tlie atmos- 

the elastic forces of steam, the explosive phere by four degrees. By these means, as 

violeiice of this agent at still higher tempe- the communication of heat is very slow be- 

ratures, and the danger to be apprehended tween bodies which differ little in tempe- 

from the introduction of water into the close rature, I found that the air could exercise 

moulds, in' which melted metal is to be no perceptible influence on the water in the 

poured. Hence, also, the formidable acci- basin during the experiment, whjch was 

dents which have happened, from a little always completed in five or six minutes. A 

water falling into heated oils. The littie thermometerof great delicacy was continu- 

glass spherules, called candle bombs, ex- ally moved through the water; and its indi- 

hibit the force of steam in a very striking cations were read off, by the aid of a lens, 

manner; but the risk of particles of glass to small fracticms of a degree, 

being driven into the eye, should cause " In all the early experiments of Dr. 

their employment to be confined to prudent Black on the latent heat of common steam, 

experimenters. Mr. Watt estimated the the neglect of the above precautions intro- 

volumes ofsteam resulting from a volume duced material errors into the estimate, 

of water at 1800; and in round numbers at Hence, th at distinjp^uished philosopher found 

1728; a number differing little from the the latent heat ofsteam to be no more than 

. above determination of M. Gay-Lussac. 800^ or SIO^*. Mr. Watt afterwards deter- 

. Besagulier's estimate of 14000 was there- mined it more nearly from 900 to 970«; La- 

Ibre extravagant. voisier and Laplace have made it ICiOO^, 

It has been already mentioned, that the and Count Rumford 1040<>. 

caloric of fluidity in steam surpasses that *' From the imallness of the retort in my 

of ah equal weight of boiling water by mode of proceeding, the shortness of the 

about 972®. This quantity, or the latent neck, and its thorough insertion into the 

heat of steam, as it is called, is most con- globe, we prevent condensation by the air 

venientiy determined, by transmitting a in tranHtus while the surface of the globe, 

certain weight dT it into a given weight of and the mass of water being great, relative 

watcr« lit a knows temperature, and from to the quantity of vapour nployed, the 
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heat if entirely transfiwed to the refrige- «oti cannot have read the paper with atten- 

ratory, where it is allowed to remain with- tion, or-he would have perocited the fol- 

out apparent diminution for a few minutes. lowing^ sentence: ** I found that the ur 

" In numerous repetitions of the same could exercise no perceptible influence ^m 

experiment the accordances were excellent the water in the basin during the expeii- 

Tbe following table contains the mean re- ment« which was always completed in five 

suits. The water in the basin weighed in or six minutes/' In fact, I left the glass 

each case 32340 grs., and 200 grs. of each basm of water repeatedly at a temperature 

liquid was distilled over* I'he globe was of 4° above that of. the room for double ' 

held steadily in the centre of the globe by the duration of the experiment, and found | 

m slender ring fixed round the neck." For scarcely a perceptible change in the ther- ^ 

the arithmetical reductions I must refer to mometer immersed in it. This source of 

the paper itself. Dr. Thomson, in his com- fallacy was sufficiently guarded against, 

inents on this part of my researches, obp Buly I have found since, that a compensa- 

serves, " It is obvious, that the latent heats tion was due for the glass basin itself 

determined in this way must be considera^ which I omitted by accident to introduce 

bly below the truth. The method contrived into the arithmetical reductions. This would 

by Count Rumford seems to me a good deal have raised the latent heat of water to very 

better. He cooled the water surrounding neai4y 1000, and that of the other vapours 

the globe 4** below the temperature of the in a proportional deg^ree. I now g^ve the 

room, and continued the distillation till the onginal table, along with a corrected oo^ 

temperature of the water was exactly 4° lumn: 
above that of the room.'* Surely Dr. Thom- 

Table of- Latent Beat of Vapours. 

Vapour of water, at its boiling point, ... 
Alcohol, sp. gr. 825, - - - 

Ether, boiling point 112°, . . - 

Petroleum, - . - - 

Oil of turpentine, - - - 

Nitric acid, sp. gr. 1.494, boiling point 165**, 
Liquid ammonia, sp. g^. 0.978, 
Vinegar, sp. gr. 1.007, ... 

** Aqueous vapour of an elastic force ba- specific gravity -^- the thermometric ten- 
lancing the atmospheric pressure, has a sion. 

specific gravity compared to air, by the ac- '* Hence, the elastic force of water, ether, 

curate experiments of M. Gay-Lussac, of 10 and alcohol, are as follows;— 

to 16. For facility of comparison, let us call E = 970 X 1.00 -4- 212*> = 1183- 
the steam of water unity, or 1.00; then the J^ ' ,^ 

specific gravity of the vapour of pure ether ^ =^ 302 X S.55 -f- 112* = 1184 

is 4.00, while the specific gravity of the va- -^ __. ^^ V 23 -+• 175° = 1185 

pour of absolute alcoliol is 2.60. But the ^^ 

vapour of ether, whose boiling point is not Three equations, which yield, accordinjf 
100°, but 112°, like the above ether, con- ♦? "^y general proposition, equal quanU- 
tains some alcohol; hence we must accord- ties. When the elastic forces of vapours 
ingly diminish a little the specific gravity are doubled, or when they sustain a double 
humber of its vapour. It will then become, pressure, their interstices are proportion- 
instead of 4.00, 3.55. Alcohol of 825 sp. gr. ably diminished. We may consider them 
contains much water; sp. gr. of its vapour "o^j as in the condition of vapours pos- 
2.30. That of water, as before unity, 1.00. sessed of greater specific gravities. Hence, 
The interstitial spaces in these vapours will ^he second portion of heat introduced to 
therefore be inversely as these numbers, or ffi^^ double the elastic force need not be 
•sir for ether, -^hf ^or alcohol, yh for wa- ^^uble teMbt"'** '" *''''^^'' ^ produce the 
ter. Hence, jh of latent heat, existing in ""l This"view accords with the experi- 
^there^ vapour, will occupy aproporUonal ^^^^s of Mr. Watt, alluded to in the be- 
.space, be equally condensed, or posses, the ginningof the memoir. He found, that the 
same tension with -^rv m alcohohc, and fatent heat of steam is less when it is pro- 
T^ in aqueous vapour. A small modifi- duced under a greater pressure, or in a 
cation will no doubt be introduced by the more dense state; and greater when it is 
difference of the thermometric tensions, or produced under a less pressure, or in a le$s 
sensible heats, under the same elastic force, dense state. BerthoUet thinks this fact so 
Common steam, for example, may be con- unaccountable, that he has been willing to 
ndered as deriving its total elastic energy discard it altogether. Whether the view I 
ttom the latent heat multiplied into the havejustopen^ of the relation rabsistiDg 
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between tbe elastic force, densif y, and latent tkin of this principle to the uses of life, firaf 

heat of different vspours, harmonize with suggested by Drs. Cullen and Black, ha» 

chemical phenomena in general, I leave becnimprovedandeztendedby Mr. Leslie* 

ethers to determine. It certainly agrees We shall describe his knethods under Co h<^ 

with that unaccwntable fact Whatever be gsi«atiov. 

the fate of the general law, now respect- It appears, moreover, probable, that the 
fiilly offered, the statement of Mr. Watt permanent gases have the same superior 
may be implicitly received, under the sane- relation to heat with the vapours. Hence^ 
ticm of his acknowledged sagacity and can» Iheir transition to the liquid or solid states 
dor." Urt?9 Retearchn sn Unit, pp. 54 and ought to be attended with the evolution of 
S&» heat. Accordingly, in the combustion or 
- As it is the vastly greater relation to beat» hydrogen, phoaphoras, and metals, gaseous 
vhich steam possesses above water, that matter is copiously fixed; to which cause 
makes the boiling point of that liquid so Black and Ijavoisier ascribed the whole of 
perfectly stationary in open vessels, over the heat and light evolved. We shall see» 
the strongest fires, we may imagine that however, in the article Combustion, many 
otlwr vapours which have a smaller latent difficulties to tlie adoption of this plausible 
beat, may not be capable, by their forma* hypothesis. The best illustration of the 
tion, of keeping the ebullition of their re* common notion as to the latent heat of 
epecttve liquids at a uniform temperature, gases, is afforded by tbe condensed air tin* 
I observed this variation of the boiling der-tobe; in which mechanical compression 
point actually to happen with oil of turpen- appears to extrude from cold air its latent 
tine, petroleum and sulphuric acid. When stores of both heat and light. A glass tube^ 
these liquids are heated briskly in apothe- eight inches long, and half inch wide, of 
earies* trials, they rise 20 or 30 deg^es uniform calibre, shut at one end, and fitted 
above the ordinary point, at which they with a short piston, is best adapted for 
boil in hemispherical capsules. Hence, the exhibition of this pleasing experiment, 
also, their vapours being generated with When the object, however, is merely to 
little heat, are apt ti> rise with explosive kindle affaric-tinder, a brass tube 3-8ths 
violence. (Ml of turpentine varies more- wide and 4^ inches long will suffice. A 
over, in its boiling point, according to its dexterous condensation of air into l-5tb of 
freshness and limpidity. It is needless, the volume, produces the heat of ignition. 
therefore, to raise an argument on a couple Under the head of specific heat, it has 
of degrees of difference. But, in Dr. Mur^ been shown to diminish in a g^s, more ra- 
lly's, and all our other chemical systems, pidly than the diminution of its volume; 
pablished prior to 1817, 560*^ was assigned and therefi>re, heat will be disengaged by 
as the boiling point of this volatile oil. Mr. its condensation, whether we regard the 
Dalton's must be excepted, for he says, phenomenon as the expulsion of a fluid, or 
*' several authors have it, that oil of tur- intense actiofis excited among the particles 
pontine boils at 560®. I do not know how by their violent approximation. The con- 
tbe mistake originated, but it boils below verse of the above phenomenon is exhibited 
212®, like the rest of the essential oils.'* on a great scale, in the Schemnitz mines of 
Dr. Thomson makes it 314®; a number Hungary. The hydraulic machine for drain- 
which, from the great price he paid for his ing them, consists essentially of two strong 
thermometer, he insinuates to be more ex- air-tight copper cylinders, 96 feet verti- 
act than mine of il6®; and a fortiori than cally distant from each other, and connec- 
320®, as found by the manufacturer of the ted by a pipe. The uppennost, wliich is 
oil, to whom I had referred. But the dif- at the mouth of the pit, can be cliarged with 
ference of our two numbers is in reality water by the pressure of a reservoir, ele- 
frivolous, and to be ascribed to the state of vated 136 feet above it. The air suddenly 
the oil and of tlie heat, as much as to er- dislodged by this vast hydrostatic pressure, 
rors of the instruments or of observation, is condensed through the pipe, on the sur- 
It is probable that our thermometers were face of the water standing in the lower cylin- 
equally correct, and used with equal care, der, which it forces up a rising water-pipe 
But what will Dr. Thomson say of Mr. Dal- to the surface, and then takes its place, 
ton's emendation? When the stop-cocks are turned to re- 
From the above quotation it may be in- charge the lower cylinder with water, the 
ferred, that the conversion at all tempera- imprisoned air expanding to its natural 
tures, however low, of any liquid or solid volume, absorbs the heat so powerfully, as 
whatever, into a vapour, is uniformly ac- to convert the drops of water that issue 
companied with the abstraction of heat with it, into hail and snow. M. Gay-Lus- 
from surrounding bodies, or in popular Ian- sac has lately proposed a miniature imita- 
guage, the production of cold; and that the tion of this machine for artificial refrigera- 
deg^e of refrigeration will be proportional tion. He exposes the small body to be 
to the capacity of the vapour for heat, and cooled, to a stream of air escaping by a 
the rapidity of iu formatioo. The appUca- aaudl orifice» from a box in which it had 
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beeli strongly condensed. In ^e autumn of sensation of chiUiness, and no iDoittore sa 

1816, 1 performed an analogous experiment the surfkce. Topical refVigention b ele- 

in the house of M. Breguet, in Paris. This gantly procured* by applying a piece of 

celebrated artist baWng presented me with rouslni or tismie paper to any part of the 

one of his elegant metallic thermometers, skin, and moistening it with ether, carbn* 

I immediately proposed to determine by ret of sulphur, or alcohol. By pouring a 

meana of it, die heat first abstracted, and succession of drops of ether, on the sor- 

subsequently disengaged, in the exhaustion face of a thin glass tube contiiniDg water, 

of air, and its readmission into the receiver a cylinder of ice may be formed at mid- 

of oi air^ump. MM. Breguet politely ia- summer* The most convenient plan whidi 

Voured me with their assistance, and the the chemist can employ, to free a gas from 

uae of their excellent air-^ump. Having yapour, is to pass it slowly through a k«ig 

enclosed in the receiver their thermometer, tortuous tube wrapt in porous psper wet^ 

and a delicate one by Crighton, which I ted with etlier. 

happened to have with me, we found, oa On the other hand, when he wishes to 

rapidly exhausting the receiver, that M. expose bis vessels to a regulated heat, he 

Breguet's thermometer indicated a refrige- makes hot vapour be condensed on tiieir 

ration of 50^ F. while Crighton'a aunk only cold surface; The heat thus disengaged 

7^. After the two had arrived at the same from the vapour, passes into thevet8ei,aBd 

temperature, the air was rapidly admitted speedily raises it to a temperature which 

into the receiver. M. Breguet's thermome- he can adjust with the nicest preetsioii. A 

ter now rose 50^, while Crighton's mounted vapour bath ought therefore to be provided 

7^ as before. See Thebmoxbtsr. for every laboratory. Thai which I got cgs> 

Dr. Uarwin has ingeniously explained the atructed a few years ago for the iRStitntio^ 

production of snow on the tops of the high- is so simple acid efficacious as to meritt 

est mountains, by the precipitation of va- description.— A square tin box, about 18 

pour from the rarefied air which ascends inches long, 13 broad, and 6 deep, has iti 

^m plains and valleys. "The Andes,** bottom hollowed a little by the banmerti^ 

aays Sir U. Davy, " placed almost under wards its centre, in which a round bole ii 

tlie line, rise in tiie midst of bummg sands; cut of five or six inches diameter. Into this, 

about the middle height is a pleasant and a tin tube three or four indies Umgissoip 

mild climi^e; the summits are covered with dered. This tube ia made to fit tigbtljr inOD 

unchanging snows; and these ranges of the mouth of a common tea-kettle, whieh 

temperature are always distinct; the hot has a folding handle. The top of the boi 

winds from below, if they ascend, become has a number of circular holes cat into i^ 

cooled in consequence of expansion and the of difierent diameters, into which evaponU 

cold air; if by any force of the blast it is ing capsules of platina^ g^as»,>or porcelu% 

driven downwards, it is condensed, and are placed. When the kettle, filled with vi> 

rendered warmer as it descends.*' ter, and with its noazle corked, is set on a 

Evaporation and rarefaction, the grand stove, the vapour, playing on the bottom* 

means employed by nature to temper the of the capsules, heats them to any required 

excessive beats of the torrid zone, operate temperature; and being itself continaall| 

very powerfully among mountains and seas, condensed, it runs back into the kettle, to 

But the level sands are devoured by un- be raised again, in ceaseless cobobatioa 

-mitiguted heat. In milder climates, the fer- With a shade above, to screen the vapour 

•vours of the solstitial sun are assuaged by chest from soot, the kettle may be placed 

the vapours copiously raised from every over a common fire. The orifices not in u«i 

river and field, while the wintry cold is are closed with tin lids. In drying precipi* 

moderated by the condensation of atmos- tates, I cork up the tube of the glass funoelf 

pheric vapours in the form of snow. and place it, with its filter, directly into the 

The equilibrium of animal temperature proper sized opening. For drying red cab* 

is maintained, by the copious discharge of bage, violet petals, &c. a tin tray is provid- 

vapour from the lungs and tlie skin. The ed, which fits close on the top of the hoit 

suppression of this exhalation is a common within the rim which goes about it The 

cause of many formidable diseases. Among round orifices are left open when tliis tr^ 

tliese, fever takes the lead. The ardour of is applied. Such a form of apparatus i> well 

the body in this case of suppressed pers- adapted to inspissate the pasty mass, from 

piration, sometimes exceeds the standard which lozenges and troches are to be mads* 

of health by six or sevftn degrees. The di- But the most splendid trophy erected*® 

rect and natural means of allaying tliis the science of caloric, is the steam-cnginc 

morbid temperature, were first systemati- of Watt. This illustrious philosopher, fro" 

cally enjoined by Dr. Ciirrie of Liverpool, a mistake of his friend Dr. Bobison, ha? 

He showed, that the dashing or affusion of been hitherto defirauded of a part of bis 

cold water on the skin of a fever patient, claims to the admiration and gratitude w 

has most sanatoiy effects, when the heat is mankind. The fundamental reseai'cbes on 

steadily above 98<', and when there is no the constitution of steam, which formed the 
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solid basis of his gigantic superstructure, drag of many hundred pounds, which hid 
though tliey coinci4ed perfectty wUU . Dr. hung upon it from its birth, about seventy 
Black's results, were not drawn fropa them, .years before. 

In some conversations with wbich.tliis grpat , The application of steam to heat apart* 
.ornament and benefactor qi his country W ments, is anotlier valuable fruit of these 
noured mc a short period before hjs death, studies. Safety, cleanliness, and comfort, 
he described, with delightful fui'ivet^ the thus combine in giving a genial warmth for 
simple, but decisive experiments, by which every purpose of private accommodation, 
be discovered tlie latent heatof steam. Uis or public manufacture. It has been ascer- 
' means and his leisure Hot then permitting 'tuined, that one cubic foot of boiler will heat 
AD expensive, and complex apparatus, he «bout tvo thomantl feet of space, in a cot- 
used apothecaries* phials. With these, he ton mill, whose average heat is from 70^ to 
.nscortained the two main facts, first, tl)at a Ait° Fahr. And if we allow 25 cubic feet of 
cubic inch of water would form about, a cu- .a boiler for a horse's power in a steam-en- 
bic foot of ordinary steam,, or 1728 inches; .gine supplied by it, such a boiler would be 
.and that the condensation of that quantity adequate to the warming of fifty thousand 
^f steam would heat six cubic inches oi cubic feet of space. It has been also ascer- 
Water from the atmospheric temperature .tained, that one squai'e foot of surface of 
l( -to the boiling point. Hence i)e saw that six steam pipe, is adequate to the warming of 
[ ;times the difference of temperature, or ful- two hundred cubic feet of space. This quan- 
\y 900^ of heat had been employed in giv- tity is adapted to a well finished ordinary 
^n^ elasticity to steam; which must be all .brick or stone building. The safety valve on 
•abstracted before a complete vacuum could the boiler should be loaded with 2^ pounds 
.be procured under the piston of the steam- fur an area of a square inch, as is the rule 
engine.. These practical determinations he .for Mr. Watt's engines. Cast iron pipes are 
•sfterwards found to agree pretty nearly preferable to all others, for the dinusion of 
.with the observations of Dr. Black. Though heat. Freedom of expansion jnust be al- 
Mr. Watt was then known to the Doctor, lowed, which in cast iron may be taken at 
be was not oo those terms of intimacy with about a tenth of an ii)ph for every ten feet 
Jiim, which be afterwards came to be, nor in length. The pipes should be distriba* 
.was he a member of his class. ted within a few inches of the flour. 

Mr, Watt's three capital improvements. Steam is now used extensively for dry. 
.which seem to have nearly exhausted the ing muslin and calicoes. Large cylinders 
jresources of science and art, were tlie fol- are filled with it, which, diffusing in the 
iowing 1. The separate condensing chest, apartment a temperature of 100° or 130^, 
immersed in a body of cold water, and con- rapidly dry the 8i»«pended cloth. Occasion- 
nected merely by a slender pipe with the ally the cloth is made to glide in a serpen- 
-gregtt cylinder, iu which tiie impelling pis- tine manner closely round a series of steam 
ton moved. On opening a valve or stop'Cock cylinders, arranged in parallel rows. It is 
pf communication, the elastic steam wliich thus safely and thoroughly dried in the 
^ad floated the ponderous piston, ruslied course of a minute. Experience has shown, 
into the distant chest with magical veloci- that bright dyed yarns like scarlet, dried 
ty, leaving an almost perfect vacuum in the in a common aiove heat of 12b°, have their 
cylinder, into which the piston was foixed colour darkened, and acquire a harsh feel; 
byatmospheric pressure. What had appear- while similar hanks, laid on a tteam pipe 
ed impossible to all previous engineers heated up to 166°, retain the shade and 
.was thus accomplished. A vacuum was lustre they possessed in the wetted state. 
^rmed witliout cooling the cylinder itself. The people who work in steam drying- 
Thus it remained boiling hot, ready the rooms are healthy; those who were former- 
next instant to receive and maintain the ly employed in the stove -heated apart- 
elastic steam. 2. His second grand improve- ments, became soon sickly and emaciated, 
ment consisted in closing the cylinder at These injurious effects must be ascribed to 
top, making the piston rod slide tlu'ough a the action of cast iron at a high tempera* 
stuffing box in the lid, and causftig the turft on the atmosphere. 
steam to give the impulsive pressure in- The heating by steam of large quantities 
Stead of 3ie atmosphere. Henceforth the of water or other liquids, either for batlis 
waste of heat was greatly diminished. 3. or manufactures, may be effected in two 
The final improvement was the double im- ways; that is, the steam pipe may be plung* 
pulse, whereby the power of his engines, ed with an open end into the water cistern; 
which was berore so gresA., was in a mo- or the steam may be diffused around the 
nent more than doubled. The counter- liquid in the interval between the wooden 
weight required in the single stroke en- vessel and an interior metallic case. The 
sine, to depress the pump-end of the work- second mode is of universal applicabihty. 
,mg bean, was now laid aside. Me thus .Since a gallon of water in the form of 
freed the machine from a dead weight or steam will heat 6 gallons at 50^, up to th« 
Vox..!. 33 
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boilings point, or 162*; 1 gallon of the for- from the quantity of ice it melts. It consists 

mer will be adequate to heat 18 gallons of of 3 vessels, one placed within the othcri 

the latter up to 100*, making a liberal al- so as to leave 2 cavities between them; sad 

lowance for waste in the conducting pipe, a frame of iron network, to be suspended 

Cooking of food for man and cattle is in the middle of the inner vessel. This 

likewise another useful application of network is to hold the heated body. The 

steam; '* for,'* says Dr. Black, "it is the The two exterior concentric interstices are 

most effectual carrier of heat that can be filled with bruised ice. The outermoit 

conceived, and will deposite it only on such serves to screen, from the atmosphere, the 

bodies as are colder than boiling water." ice in the middle space, by the fasion of 

Hence in a range of pots, whenever the which the heat given out by the central hot 

first has reached the boiling point, but no body is measui*ed. The water runs off 

sooner, the steam will go onwards to the through the bottom, and terminates in the 

second, tlien to the third, and thus in sue- shape of a funnel, with a stop-cock.* 

cession. Inspection of the last will there- - f Calorimotor. This is anappelUtion 

fore satisfy us of the condition of the pre- given by me to galvanic instruments, m 

ceding vessels. Distillation has been lately which the calorific influence or effects are 

practised, by surrounding tlie still with a attended by scarcely any electrical power; 

strong metallic case, and filling the inter- and especially to apparatus, employed by 

stice with steam heated up to 260^ or 280*. me, consisting of one or two galvanic pain 

But notwithstanding of safety valves, and of enormous size. 

every ordinary attention, dangerous explo- Volta considered all g^vanic spparatns 

sions have happened. Distillation in vocim, as consisting of one or more electromo* 

by the heat of external steam of ordinary tors, or movers of the electric fluid. To 

strength, would be a safe and elegant pro- me, it appeared, that they were movers of 

cess. The old, and probably very exact ex-^ both heat and electricity; the ratio of the 

periments of Mr. \Vatt on this subject, do quantity of the latter put in motion, to the 

not lead us, however, to expect any saving quantity of the former put in motion, be. 

of fuel, merely by the vacuum distillation, ing as the number of the series to the 

'* The unexpected result of these experi- superficies. Uence the w^ord electromottr 

ments is, that there is no advantage to be can'only be applicable, when the caloric be« 

expected in the manufacture of ardent comes evanescent, and electricity almost 

spirits by dislillation in vacuo. For we find, the sole product, as in De Luc*8 and Zam* 

that the latent heat of the steam is at least boni's Columns; and the word calonrnttf 

as much increased as the sensible heat is ought to be used, when electricity becomes 

diminished."— 2>r. Alaek^n Lecturea, vol. i. eranescent, and caloric appears the sole 

p. 190. product. 

By advantage is evidently meant saving The heat evolved by one galvanic piir 
of fuel. But in preparing spirits, ethers, has been found by the experiment^ whid 
vinegars, and essential oils, there would 1 instituted, to increase in quantity, bat to 
undoubtedly be a great advantage relative diminish in intensity, as the size of the sur* 
to flavour. Every risk of empyreuma is re- faces may be enlarged. A pair containin|; 
moved. about fifty square feet of each metal, wiE 
Chambers filled with steam heated to not fuse platina, nor deflagrate iron, how* 
about 125* Falir. have been introduced ever small may be the wire employed; for 
with advantage into medicine, under the the heat produced in metallic wires is not 
name of .vapour baths. Dry air has also improved by a reduction in their size be* 
been used. It can be tolerated at a much yond a certain point. Yet the metals above- 
greater heat than moist air; see Tempe- mentioned are easily fused or deflagrated 
KATI7&E. A large cradle, containing saw- by smaller pairs, which would have no per* 
dust heated with steam, should be kept in ceptible influence on masses that might be 
readiness at the houses erected by the Hu- sensibly ignited by larger pairs. These chap 
mane Society, for the recovery of drowned racter^tics were fully demonstrated, not 
persons; or a steam chamber might b^ at- only by my own apparatus, but b^ those 
tached to them for this purpose, as well as constructed by Messrs. Wetbenll and 
general medicinal uses. Peale, and which were larger, but less ca- 
I have thus completed what I conceive to pable of exciting intense ignition. Mr. 
belong directly to caloric in a chemical die- Peale's apparatus contained nearly seventy 
tionary. Under a/coAo/, rUfraclion, 6/ow-p»jke, square feet, Mr. Wetherill's nearly one 
'v/tmattf, eonUnution, cons^eUuimif tUgeHer^ </i>- hundred, in the form of concentric coils; 
tillatiWf electricity, gas^ liffhi, ptfrometer, yet neiUier could produce a heat above red* 
thermometer, neater, some interesting corre- ness on the smallest wires. At my sufli^s* 
Utive facts will be found. ' lion, Mr. Peale separated the two suitaces 
* Calorimeter. An instrument eon«> in his coils into four alternating, constitut- 
trived by Lavoisier and i>aplace, to mear ing ttro galvanic pairs in one recipient 
»ure the heat given out by a body in cooling. Iron wire was tbeo easily biuned and pit* 
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tina fased by it. These facts,- together with lowed with the brown oxide, and ultimate* 

the incapacity of the calorific flaid extri- ly with the black. They therefore ascribe 

oated by the calorimotor to permeate char- llie phenomena to the absorption of oxygen, 

coal, next to metals the best electrical con- which is greatest when the oxide of man- 

ductor, must sanction the position I assign- ganese equals the potash in weight. They 

cd to it, as being in the opposite extreme regard it as a manganesiate of potash, 

from the columns of De Luc and Zamboni. though they have hitherto failed in their 

For as in these, the phenomena are such as attempts ta separate this supposed tetrox- 

are characteristic of pure electricity, so in ide, or manganesic acid. When acids are 

one very large galvanic pair, they almost poured upon the green cameleon, or an al- 

exclusively demonstrate tJie agency of pure kali upon the re J, they are equally changed 

caloric. from one colour to the otiier; even boiling 

A plate of a calorimotor will be found and agitation are sufficient to disengage 

at the end of this work, with a description, the excess of potash in the green cameleon. 

When this instrument is lowered into a and to change it into red. Many acids also, 

solution, containing about a seventieth of when used in excess, decompose the came- 

•ulphufic acid, a wire, placed between the leon entirely, by taking the potash from it, 

poles, becomes white hot, and takes fire, disengaging the oxygen, and precipitating. 

emitting the most brilliant sparks. In the the manganese in the state of black oxide. 

interim, an explosion usually g^ves notice Sugar, gums, and several other substances, 

of the extrication of hydrogen in a quantity capable of taking away the oxygen, also de- 

adequate to reach the burning wire. Imme- compose the cameleon, and an exposure to- 

diately after the explosion, the hydrogen is the air likewise produces the same effect. 

reproduced with less intermixture of air. Soda, barytes, and strontites, also afford 

and rekindles, corruscating from among peculiar cameleons. The red potash ca- 

the forty interstices, and passing from one meleon is perfectly, neutral. Phosphorus 

aide of tlie machine to the other, in oppo- brought in contact with it produces a de- 

•ite directions and at various times, so that tonation; and it sets some other combust!- 

the combinations are innumerable. The bles on fire. Exposed alone to heat, it is re- 

fiame assumes various hues, from the so- solved into oxygen, black oxide of manga- 

lution of more or4ess of the metals, and a nese, and green cameleon, or submanganc' 

froth, apparently on fire, rolls over the sides siate of potash.* 

of the recipient. When the calorimotor is Cam peachy Wood. See Logwood. 
withdrawn from the acid solution, the sur- Camphor. There are two kinds grow 
face of this fluid for many seconds, pre- in the Kast, the one produced in the islands 
sents a sheet of fiery foam. of Sumatra and Borneo, and the other pro- 

I ascertained that the galvanic fluid, as duced in Japan and China, 
extricated by this apparatus, does not per- Camphor, is extracted from the roots, 
meate charcoal. This demonstrates that it wood, and leaves of two species of laurus^ 
cannot be electricity, as of the latter, char- tiie roots afibrding by far the greatest 
coal is next to metals the best conductor, abundance. The method consists in distil* 
See Miemoin on a ^ew Theory of Gfil- ling with water in larg^ iron pots, serving 
vemsm in SilUman't Journal, ^nncUs of FMr as the body of a still, with earthen heads 
loBop^, and Pfdlowpfacal Magazine.^ adapted, stuffed with straw, and provided 

• Cai.p. An argillo-ferruginous lime- witli receivers. Most of the camphor be* 
■tone.* comes condensed in the solid form among' 

■ * Cameleon Mineral. When pure the straw, and part comes over with the 
potash and black oxide of manganese are water. 

fiised together in a crucible, a compound is The sublimation of camphor is perform-, 
formed whose solution in water, at first ed in low flat-bottomed glass vessels placed 
green, passes spontaneously through tlie in sand; and the camphor becomes con- 
whole series of coloured rays to tlie red. crete in a pure state against the upper part,^ 
Vrom this latter tint, the solution may be whence it is aflerwai-ds separated with a 
made to retrograde in colour to the origi- knife, after breaking the glass. Lewis as. 
nal green, by the addition of potash; or it sorts tliat no addition is requisite in the* 
may be rendered altogetlier colourless, by purification of camphor; but that the chiefs 
adding either sulphurous acid or chlorine point consists in managing the fire, so that, 
to the solution, in which case there may or the upper part of the vessel may be hot 
may not be a precipitate, according to cir- enough to bake the sublimate together in- 
cumstances. MM. Chevillot and Edouard to a kind of cake. Chaptal says, the Hollan- 
have lately read some interesting memoirs ders mix an ounce of quicklime witli every 
on this substance, before the Academy of pound of camphor previous to the distilla- 
Sciences. They found, that when potash tion. 

and the g^reen oxide of man^nese were Purified camphor is a white concrete 
heated in close vessels, containmg azote, no crystalline substance, not brittle, but easily 
CMneleon is formed. The same result fol< crumbled, having a peculiar consistence re*. 
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•emblingf that of spermaceti, but harder. It for two days. A gentle heat was then api 

has a strong lively smell, and an acrid taste; plied, and the digestion continued for two 

is so volatile as totally to exhale when left days longer. Six ounces of water wcretheil 

exposed in a warm air; is light enough to added, and the whole distilled to drynesr. 

swim on water; and is very inflammable. Three grains of an essential oil, having i 

burning with a very white flame and smoke, mixed odour of lavender and peppermint, 

without any residue. came over with the water. The residunm 

The roots of zedoary, thjTne; rosemary, being treated twice with two ounces of al- 

tagfe, the inula hellenium, the anemony, cohol each time, fifty-three grains of com- 

the pasque flower or pulsatilla, and other pact coal in small fragments remained ira- 

▼egetables, afford camphor by distillation, dissolved. The alcohol, being evaporated in 

It is observable, that all tliese plants afibrd a water bath, yielded forty-nine grains of a 

& much larger quantity of camphor, when blackish-brown substance which was bit- 

the sap has been suffered to pass to tlie ter, astringent, had the smell of caromel, 

concrete state by several months* drying, and formed a dark brown solution with wa- 

Thyme and peppermint, slowly dried, af- ter. This solution threw down very darlc 

ford much camphor; and Mr. Achard has brown precipitates, with stilphate of iron, 

observed, that a smell of camphor is disen- acetate of lead, muriate of tin, and nitrate 

g^ged when volatile oil of fennel is treated of lime. It precipitated gold in the metal* 

with acids. lie state. Isinglass threw down the whole 

Mr. Kind, a German chemist, endeavour- of what was dissolved in a nearly black 

ing to incorporate muriatic acid gas with precipitate. 

oil of turpentine, by putting this oil into the When nitric acid is distilled repestedljr 
Teasels in which the gas was received when jn large quantities from camphor, it con- 
extricated, found the oil change first yel- verts it into a peculiar acid. Sec Acid 
low, then brown, and lastly, to be almost (Camphoric). 

wholly coagulated into a crystalline mass, • Camphor melts at 288®, and boils |rt 

which comported itself in every respect the temperature of 40G®. By passing it in 

like camphor. TromsdorflTand Boullay con- vapour through peroxide of copper, Dr. 

firm this. A small quantity of camphor may Thomson converted it into carbonic acid 

be obtained from oil of turpentine by aim- and water. He operated upon a single 

pie distillation at a very gentle heat Other grain. He infers its composition to be 
essential oils, however, afford more. By r^-oo oi ^t ao-^c t^qI 

evaporation in shallow Vessels, at a heat S^'j>^"' O'^S^ 8 J afms. = 6.375 7o.9l 

not exceeding 57^ V. Mr. Proust obtained Hydrogen, 0.144 10 =1.250 4.^ 

from oil of itvender .25, of sage .21, of ^^y&«"» OUS 1 =1.000 11^ 

marjoram .1014, of rosemary .0625. He ' 86'>5 10000 

conducted the operation on a pretty large i.fuu . • 

scale. As an internal medicine, camphor has been 

Camphor is not soluble in water in any frequently employed in doses of from 5 to 

perceptible degree, though it communi- 20 grains, with much advantage; to pro- 

cates its smell to that fluid, and may be cure sleep in mania, and to counteract 

burned as it floats on its surface. It is said, gangrene. Though a manifest stimulant, 

however, that a surgeon at Madrid has ef- when externally applied, it appears from 

fected its solution in water by means of the the reports of Cullen and others, rather to 

carbonic acid. diminish the animal temperature and the 

Camphor may be powdered by moisten- frequency of the pulse. In large doses it 
ing it with alcohol, and triturating it till acts as a poison, an effect best counteract- 
dry. It miy be formed into an emulsion by ed by opium. It is administered to alleviate 
previous gi-inding with near three times its the irritating effects of cantharides, nieze* 
weight of almonds, and afterwards gradu- reon, the saline preparations of mercury 
ally adding the water. Yolk of egg and and drastic purgatives. It lessens the nan- 
mucilages are also effectual for this pur- seating tendency of squill, and prevents it 
pose; but sugar does not answer well. fi'om irritating the bladder. It is employed 

It has been observed by Romieu, that externally as a discutient.* iMssolved in 

small pieces of camphor floating x)n water acetic acid, with some essential oils, it 

have a rotatory motion. forms the aromatic vinegar, for which we 

Alcohol, ethers, and oils, dissolve cam- are indebted to the elder Mr. Henry. Itre- 

phor. markably promotes the solution of copal. 

The addition of water to the spirituous Its effluvia are very noxious to insects, <« 

or acid solutions of camphor, instantly se- which account it is much used to defend 

parates it. subjects of natural history from their ra- 

Mr. Hatchett has particularly examined yages. 
the action of sulphuric acid on camphor. A • Cakcer, Matter of. This morbid 

hundred grains of camphor were digested secretion was found by Dr. Crawford to 

in an ounce of concentrated sulphuricacid give a green colour to sirup of violets, •»» 
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treated with sulphuric, acid, to emit a gas 
resembling sulphuretted hydrogen, which 
he supposes to have existed in combination 
with ammonia in the ulcer. Hence the ac- 
tion of virulent pus on metallic salts. He 
likewise observed, that its odour was des- 
troyed by aqueous chlorine, which he there- 
fore recommends for washing cancerous 
aores.* 



•Cawdlbs. Cylinders of tallow of Wa»> 
containing in their axis a spongy cord of 
cotton or hemp. A few years ago I made a 
set of experiments on the relative intensi- 
ties of light, and duration of different can- 
dles, the result of which is contained in the 
following table:— 
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A Scotch mutchkin, or l-8th of a gallon 
of good seal oil, weighs 6010 gr. or 13 and 
1-lOth oz. avoirdupois, and lasts in a bright 
argand lamp, 11 hours 44 min. The weight 
of oil it consumes per hour, is equal to four 
times the weight of tallow in candles, 8 to 
the pound, and 3 l-7th times the weight of 
tallow in candles, 6 to the pound. But its 
light, being equal to that of 5 of the latter 
candles, it appears from the above table, 
that 2 pounds weight of oil, value U. in an 
argand, are equivalent in illuminating pow- 
er to 3 pounds of tallow candles, whicli cost 
about three shillings. The larger the flame 
in the above candles, the greater the eco- 
nomy of light.* 

• Cannei. Coal. See Coal.* 
•Cannon Metal. See Copper.* 
•Cantharides. Insects vulgarly called 
Spanish flies: lytta vesicatoria is the name 
adopted from Gmelin, by the London col- 
lege. This insect is two-thirds of an inch 
in length, one-fourth in breadth, oblong, 
and of a gold shining colour, with sofl ely- 
ttra or wing sheathes, marked with three 
longitudinal raised stripes, and covering 
brown membranous wings. An insect of a 
square form, with black feet, but possessed 
of no vesicating propert}', is sometimes 
mixed with the cantharides. They have a 
heavy disagreeable odour, and acrid taste. 
If the inspissated watery decoction of 
these insects be treated with pure alcohol, 
a solution of a resinoAs matter is obtained, 
which being separated by gentle evapora- 
tion to dryness, and submitted for some 
time to the action of sulphuric ether, forms 
a yellow solution. By spontaneous evapora- 
tion crystalline plates are deposited, which 
may be freed from some adhering colour- 
ing matter by alcohol. Their appearance is 
Kke spermaceti. They are soluble in boil- 
ing alcoholj but precipitate as it cools. 



They do not dissolve in water. According 
to M. Robiqnet, who first discovered them, 
these plates form the true blistering prin- 
ciple. They might be called Vesicato- 
RiN. Besides the above peculiar body, can- 
tharides contain, according to M. Robiquet, 
a green bland oil, insoluble in water, solu- 
ble in alcohol; a black matter, soluble in 
water, insoluble in alcohol, without blister- 
ing properties; a yellow viscid matter, mild, 
soluble in water and alcohol; the crystal- 
line plates; a fatty bland matter; phosphates 
of lime and magnesia; a little acetic acid, 
and much lithic or uric acid, ^he blister- 
ing fly taken into the stomach in doses of 
a few gprains, acts as a poison, occasioning 
horrible satyriasis, delirium, convulsions, 
and death. Some frightful cases are related 
by Orfila, vol. i. part 2d. Oils, milk, sirups, 
frictions on the spine, with volatile lini- 
ment and laudanum, and draughts contain- 
ing musk, opium, and camphorated emul- 
sion, are the best antidotes.* 

CAOUTCHorc. This substance, which 
has been improperly termed elastic gtim, 
and vulgarly, from its common application 
to rub out pencil marks on paper, India 
mbbeTy is obtained from the milky juice of 
different plants in hot countries. The chief 
of these are the Jatropha elaetica, and l/r^ 
ceola elaatica. 

The juice is applied in successive coat- 
ings on a mould of clay, and dried by the 
fire or in the sun; and when of a sufficient 
thickness, the mould is crushed, and the 
pieces shaken out. Acids separate the ca- 
outchouc from the thinner part of the juice 
at once by coagulating it. The juice of old 
plants yields nearly two-thirds of its weight; 
that of younger plants less. Its colour^ 
when fresh, is yellowish white, but it g^ows 
darker by exposure to the air. 
' The elasticity of this substance is itft 
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nwst remarkable property: when warmec!, pound of this oil, spread upon a stone, and 

as by immersion in hot water, slips of it exposed to the air for six or seven months^ 

may be drawn out to seven or eight times acquired almost all the properties of ca« 

their original length, and will return to outchouc: it was used to make catheters 

their former dimensions nearly. Cold ren- and bougies, to varnish balloons, and for 

ders it stiff and rigid, but warmth restores other purposes. 

its original ehisticity. Exposed to the fire of the mineral caoutchouc there are se- 
It softens, swells up, and bums with a ral varieties: 1. Of a blackish-brown inclin. 
bright flame. In Cayenne it is used to give \nv to olive, soft, Exceedingly compresn- 
light as a candle. Its solvents are ether, to- ^je, unctuous, with a slightly aromatic 
latile oils, and petroleum. The ether, how- gn,ell. It burns with a bright flame, leaving 
ever, requires to be washed with water re- ^ black oily residuum, which does not be- 
peatedly, and m this state it dissolves it come dry. 2. Black, dr}', and cracked on 
completely. Pelletier recommends to boil the surface, but, when cut into, of a yellow, 
the caoutchouc in water for an hour; then ish-white. A fluid resembling pyroUpiic 
to cut it into slender threads; to boil it acid exudes from it when recently cut It 
again about an hour; and then to put it into jg pdlucid on the edges, and nearly of a 
rectified sulphuric ether in a vessel close hyacinthine red colour. 3. Similar to the 
stopped. In this way he says it will be totally preceding, but of a somewhat firmer tex- 
dissolved in a few days, without heat, ex- ture, and ligneous appearance, from having 
cept the impurities, which will fall to the acquired consistency in repeated layen. 
bottom, if ether enough be employed. Ber- 4 Resembling the first variety, but of a 
niard says, the nitrous ether dissolves it darker colour, and adhering to gray calca- 
better than the sulphuric. If this solution be ^eous spar, with some grains of galmt. 
spread on any substance, the ether evapo- 5. of a liver-brown colour, having the as- ' 
rates very quickly, and leaves a coating of pect of the vegetable caoutchouc, but pass- 
caoutchouc unaltered in its properties.- i^g by gradual transition into a brittle hi. 
Naphtha, or petroleum, rectified into a co- tumen, of vitreous lustre, and a yellowish 
lourless liquid, dissolves it, and likewise colour. 6. Dull reddish-brown, of a sponjify 
leaves it unchanged by evaporation. Oil of or cork-like texture, containing blackish- 
turpentine softens it, and forms a pasty g^ay nuclei of impure caoutchouc. Many 
mass, that may be spread as a varnish, but more varieties are enumerated, 
is very long in drying. A solution of caout. ^^^ specimen of this caoutchouc has 
chouc in five titnes Its weight of oil of tur- ^^^^ ^J^^^ .^ ^ .^^^ ^^^j„^ ^^ell en- 
pentme, and tlus solution dissolved in eight ^ ^ rock, and another enclosed in 
times Its weight of drying hnseed oil by -.«-,gtallized fluor soar 
boiling, is saw to form the vatTiish of air- crystallized fluor spar, 
balloons. Alkalis act upon it so as in time The mineral caoutchouc resists the ac- 
to destroy its elasticity. Sulphuric acid is tion of solvents still more than the veeeta. 
decomposed by it; sulphurous acid being ^le. The rectified oil of petroleum a»ecU 
evolved, and the caoutchouc converted into *^ "»ost, particularly when by partial burn, 
charcoal. Nitric acid acts upon it with heat; »"ff »t '» resolved into a pitchy viscous suD- 
nitrous gas being given out, and oxalic acid stance. A hundred grains of a specimen 
crystallizing from the residuum. On distil- analyzed m the dry way by Klaproth, a!- 
lation it gives out ammonia, and carburet- forded carburetted hydrogen gas 38 cubic 
ted hydrogeni inches, carbonic acid gas 4, bituminous oil 

Caoutchouc may be formed into various 73 grains, acidulous phlegm 1.5, charcoal 

articles without undergoing the process of ^-25, lime 2, silex 1.5, o^ide of iron .75i 

solution, ft it be cut into a uniform slip of siilphate of lime .5, alutiiina .25. 

a proper thickness, and wound spirally Carat. See Assay. 

round a glass or metal rod, so that the Carbon. When vegetable matter, parti* 

edges shall be in close contact, and in this cularly the more solid, as wood, is exposed 

state be boiled for some time, the edges to heat in close vessels, the volatile parti 

will adliere so as to form a tube. Pieces of fly oif, and leave behind a black porous 

it may be readily joined by touching the substance, which is charcoal. If this be 

edges with the solution in ether: but this sufiered to undergo combustion in contsct- 

is not absolutely necessary, for, if they be with oxygen, or with atmospheric air, much 

merely softened by heat, and then pressed the greater part of it will combine with the 

together, they will unite very firmly. oxygen, and escape in the form of g[s« 

If linseed oil be rendered very drying leaving about a two4iundredth part, which- 

by digesting it upon an oxide of lead, and consists chiefly of different saline -and me- 

atlerwards applied with a small brush on. tallic substances. This pure inflaminable' 

any surface, and dried by the sun or in the part of the charcoal is what is commo^ 

smoke, it will aflord a pellicle of consider- called carbon; and if the gas be i*c*[™ 

able firmness, transparent, burning like into proper vessels, the carbon will be 

caoutchouc, and wonderfully elastic. A found, to have. been convcpted by the oxy- 
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^n into an acid, called the carbonic. See oxygen. On turning off the hydrogen, the 

Acid (Carbonic). diamond enters into combustion, and will 

From the circumstance, that inflammable go on burning till nearly consumed. The 

substances refract light, in a ratio greater loss of weight, and corresponding produc- 

than that of their densities, Newton infer- tion of cai-bonic acid, were thus beautifully 

red, that the diamond was inflammable, shown. A neat form of apparatus for this 

The quantity of the inflammable part of purpose is delineated by Mr. Faraday, in 

charcoal requisite to form a hundred parts the 9th volume of the Journal of Science. 

of cai'bonic acid, was calculated by Lavoi- Sir. H. Davy found, that diamonds gave a 

sier to be twenty-eight parts. From a care- volume of pure carbonic acid, equal to the 

ful experiment of Mr. Tennant, 27.6 parts oxygen consumed; charcoal and plumbago 

of diamond, and 72A of oxygen, formed aflorded a minute portion of hydrogen.* 

100 of carbonic acid; and hence he infer- See Diamond. 

red the identity of the diamond, and the AVeil-burned charcoal is a conductor of 
inflammable part of charcoal. electricity, though wood simply deprived of 
* Diamonds had been frequently con- its moisture by baking is a non-conductor; 
sumed in the open air with burning glasses; but it is a very bad conductor of caloric, 
but Lavoisier first consumed them in oxy- a property of considerable use on many oc- 
gpen gas, and discovered carbonic acid to casions, as in lining crucibles. 
be the only result. Sir George Mackenzie It is insoluble in water, and hence the 
showed, that a red heat, inferior to what utility of chamng tJie surface of wood ex- 
melts silver, is sufficient to burn diamonds, posed to that liquid, m order to preserve 
They first enlarge somewhat in volume, it> a circumstance not unknown to the an- 
and then waste with a feeble flame. M. cients. This preparation of timber has been 
6u}'ton Morveau was the first who dropped pi*oposed as an eflcctual prcventive of what 
diamonds into melted nitre, and obsen'ed is commonly called the dry rot. It has an 
the formation of carbonic acid. attraction, however, for a certain portion of 
From a number of experiments M. Biot water, which it retains very forcibly. Heat- 
has made on the refraction of diflTerent sub- ed red-hot, or nearly so, it decomposes 
stances, he has been led to form a differ- water; forming with its oxygen, carbonic 
ent opinion. According to him, if the ele- acid, or carbonic oxide, according to the 
ments of which a substance is composed be quantity present; and with the hydrogen a 
known, their proportions may be calcula- gaseous carburet, called carburetted by- 
ted with the greatest accuracy from their drogeii; or heavy inflammable air. 
refractive powers. Thus he finds, th.*it the Charcoal is infusible by any heat. If ex* 
diamond cannot be pure carbon, but re- loosed to a very high temperature in close 
quires at least one-fourth of hydrogen, vessels it loseslittle or nothing of its weight, 
which has the greatest refractive power of but shrinks, becomes more compact, and 
any substance, to make its retraction com- acquires a deeper black colour, 
mensurate to its density. Recently prepared charcoal has a re- 
in 1809, Messrs. Allen and Pepys made markable property of absorbing different 
some accurate researches on the combus- gases, and condensing them in its pores, 
tion of various species of carbon in oxygen, without any alteration of their properties 
by means of an- elegant apparatus of their or its own. 

own contrivance. A platina tube traversing * The following are the latest results of 

a furnace; and containing a given weight M. Theodore de Saussure, with boxwood 

of the carbonaceous substance, was con- charcoal, the most powerful species: 

nected at the ends with two mercurial gas- - r««-.«t.a «•«,«««:- oa i 

^ r V u mi-j «.'*u uaseous ammonia, - 90 vob. 

ometers, one of which was fil^ Jith oxy- ^-^^^ ^^^.. -^ ; .^ ^ 

gen gas, and the other was empty 1 he j^^^^ sulphuious acid, 65 

samewe,ghtofd.amond,c«bon,andplum- Sulphuretted hydrogen. 55 

bago. yielded very nearly the same volume Nit^^us oxide, "^ - - 40 

of carbonic acid. Sir B. Davy was the firirt ^^^^^.^ ^^^ ^ 

to show that the diamond was capable of oiefiantgas, - - - 35 

supporting Its own combust.ion m oxygen. Carbonic o^dde. - 9.42 

without the continued application of ex- riTv««»« o ot 

traneous heat, and he thus obviated one of Y^ote ' " ' 7*1 

the apparent anomaUes of this body, com- ^ight gas from mo'ist charcoal, S.O 

pared with charcoal. This phenomenon, «,, i,.A ' vujirwAi, ^.^ 

by his method, can now be easily exhibit- "y^*offen, - - - IJS 

ed. If the diamond, supported in a per- Very light charcoal, such as that of cork, 

fbrated cup, be fixed at the end of a jet, absorbs scarcely any air; while the pit-coal 

sothatastreamof hydrogen can be thrown of Rastiberg, sp. gr. 1.326, absorbs lOJ 

on it, it IB easy, by inflaming the jet, to ig- times its volume. The absorption was al- 

nite the gem, and whilst in that state to ways completed in 24 hours. This curious 

introduce it into a glpbe or flask cooUiiuBg faculty, which i» common to all porous bo- 
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dies, resembles the action of capHlaiy tubes from its disagreeable flavour by distiUatioa, 

on liquids. When a piece of cliarcoal* from charcoal; but if too much be used, 

charged with one g»8, is transferred into part of the spirit is decomposed. Simple 

another, it absorbs some of it, and parts maceration, for eight or ten days, in tha 

with a portion of that first condensed. In proportion of about l^lSOth of the weif^bt 

tlie experiments of Messrs. Allen and Pe- of the spirit, improves the flavour much. 

pys, charcoal was found to imbibe from It is necessary, that the charcoal be weU 

the atmosphere in a day about l-8th of its burned, brought to a red heat before it ii 

weigpht of water. For a general view of ab- used, and used aa soon as may be, or it 

sorption, see Gas. least be carefully excluded from tlie air. 

When oxygen is condensed by charcoal. The proper proportion too should be a«* 

carbonic acid is observed to form at the certained by experiment on a small scale, 

end of several montlis. But the most re- The charcoal may be used repeatedly, by 

markable property displayed by charcoals exposing it for some time to a red hsaX 

impregnated with gas, is that with sulpliu- before it is again employed, 

retted hydrogen, when exposed to the air Charcoal is used on particular occasions 

or oxygen gas. The sulphuretted hydro- as fuel, on account of its giving a strong 

gen is speedily destroyed, and water and and steady heat without smoke. It is tm. 
sulphur result, with the disengagement of ployed to convert iron into steel by ce- 

considerable heat. Hydrogen alone has no mentation. It eaters into the composition 

such effects. When charcoal was exposed of gunpowder. In its finer states, as in ivoiy 

by Sir H. Davy to intense ignition in vactw, black, lampblack, &c. it forms the basis of 

and in condensed azote, by means of Mr. black paints, Indian ink, and printers* ink 

Children's magnificent voltaic battery^ it * The purest carbon for chemical pur* 

slowly volatilized, and gave out a little poses is obtained by strongly igniting lamp* 

hydrogen. The remaining part was always black in a covered crucible. This yielc^, 

much harder than before; and in one case like the diamond, unmixed carbonic acid 

so hard as to scratch glass, while its lustre by combustion in oxygen, 

was increased. This fine experiment may Cai'bon unites with all the common sIm- 

be regarded as a near approach to the pro- pie combustibles, and with azote, ibrmiog 

duction of diamond.* a series of most important compounds. 

Charcoal has a powerful affinity for oxy- With sulphur it forms a curious limpid 

gen, whence its use in disoxygenating me- liquid caUed carburet of sulphur, or sul« 

tallic oxides, and i-estoring their base to its phuret of carbon. With phosphorus it forms 

original metallic state, or reviving the me- a species of compound, whose propertiei 

tal. Thui< too it decomposes several of the are imperfectly ascertained. It unites witb 

acids, as the phosphoric- and sulphuric, hydrogen in two definite proportions, cod> 

from which it abstracts their oxygen, and stituting sub-carburetted and carburetted 

leaves the phosphorus and sulphur free. hydrogen gases. With azote it forms pnu< 

Carbon is capable of combining with sul- sic gas, the cyanogen of M. Gay-Lussac 

phur, and with liydrogen. With iron it Steel and plumbago are two different con* 

forms steel; and it unites with copper into pounds of carbon with iron. In black chslk 

a carburet, as observed by Dr. Priestley. we find this combustible intimately asso* 

A singular and important property of dated with silica and alumina. The prim- 
charcoal is that of destroying the smell, itive combining proportion, or prime eqiu* 
colour, and taste of various substances: ibr valent of carbon, is 0,75 on the osygea 
the first accurate experiments on which we scale.* 

are chiefly indebted to Mr- Lowitz of Pe- * Carbon (Mineral), is of agra}[ish* 

tei'sburgh, though it had been long before black colour. It is charcoal, with variott* 

recommended to correct the fcrtor of foul proportions of earth and iron, without bi- 

ulcers, and as an antiseptic. On this ac- tumen. It has a silky lustre, and the fibrous 

count it is certainl^r the best dentifrice, texture of wood. It is found in small quin- 

Water that has become putrid by long tities, stratified with brown coal, slate coVi 

keeping in wooden casks, is rendered sweet and pitch coaL* 

by filtering through charcoal powder, or * Caraonatss. Compounds of carbo- 

by agitation with it; particularly if a few nie acid with the salifiable bases. They «i^ 

drops of sulphuric acid be added. Com- composed either of one prime of the sc» 

mon vinegar boiled with charcoal powder and one of the base, or of two of the acie 

becomes perfectly limpid. Saline solutions, and one of the base. The former set « 

that are tinged yellow or brown, are ren- compounds is called carbonates, the latter 

dered colourless in the same way, so as to bicarbonates. See Carbonic Acid. 

afibrd perfectly white crystals. The impure As the system <^ chemical equiyalentif 

carbonate of ammonia obtained from bones, or atomic theory of chemical combinatioo* 

is deprived both of its colour and fetid derives some of its Aindamental or prun^ 

amell by sublimation with an equal weight proportions from the constitution of jtbe 

of charcoal powder. Malt sgmt is fireed cariMnatcs, their analysis requim peduiir 
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pfvcautions. In the Aimsls of ntilosophy the other m open and recurred like « sy. 

for October 1B17* I gave a description of a phon. The straight part of the tube, be* 

new instrument for accomplishing this pur- tween the ball and bend, is about 7 inches 

pose with the minutest precision. long. The capacity, exclusive of the cur- 

The usual mode of analysis is to put a ved pai*t, is a little more than 5 cubic 

given weight of the carbonate in a phial, inches. It is accurately graduated into cu- 

and add to it a certain quantity of a liquid bic inches and hundredth parts, by the 

acid which will dissolve the base, and dis- successive additions of equal weights of 

engage the carbonic acid. I found, with quicksilver, from a measure thermometric 

every care I could take in this method, tube. Seven troy ounces and 66 grains of 

that variable and uncertain quantities of quicksijver occupy the bulk of one cubic 

the liquid acid were apt to be carried off inch. Four and a half such portions being 

in vapour with the carbonic gas, while a introduced, will fill the ball, and the be- 

portion of this gaseous acid was generally ginning of the stem. The point in the tube, 

retained in the saline liquid. Hence, in the which is a tangent to the surface of the 

Analysis of crystallized carbonate of hme, mercury, is marked with a file or a dia- 

the most uniform of all compounds, we have mond. Then 34^ grains, equal in volume to 

the following discordant results, which are 1-lOOth of a cubic inch, being drawn up 

of importance in the doctrine of equiva- into tlie thermometric tube, rest at a cer- 

lents:— tain height, which is also marked. The 

Mr. Kirwan makes it consist of same measure of mercury is successively 

45 acid + 55 lime, introduced and marked off, till the tube is 

MM. Aiken, 44 -\' 56 filled. 

Dr. Marcet, 43.9 -f- 56.1 " In the instrument thus finished, l-200th 

Br. W'ollaston, 43.7 + 56.3 of a cubic inch occupies on the stem about 

• M. Vauquelin, 43.5 4-56.5 l-14th of an inch, aspace verydistinguisha- 

M. Hienard, 43.28 -(" ^6-72 ble. The weight of carbonic acid, equiva- 

l>r. Thomson, ^ 43.137 4- 56.863 lent to that number, is less than l-400th of 

If we deduce the equivalent of lime from a grain. The mode of using it is perfectly 

the analysis of Dr. Marcet, so well known simple and commodious, and the analytical 

forhis philosophical accuracy we shall have result is commonly obtained in a few mi* 

Lime = 35.1 to carb. acid 27.5 nutes." 

Dr. Thomson's is 36.25 to do. 27.5 For example, five grains of calcareous 

I adduced the following experiment, se. »Par »" three or four rhomboids were 

kcted from among many others, as capable weighed with great care in a balance 

of throwing light on the cause of these varia- by Crighton, which turns with ^^^'^^^y of 

tions: " Into a small pear-shaped vessel of the weight in the scales. These are intro- 

glass, with a long neck, and furnished with duced into the empty tube, and made to 

a hollow spherical stopper, drawn out, slide gently along into the spheroid. The 

above and below, into a tube almost capil- instrument is then held in nearly a hori- 

lary, some dilute muriatic acid was put. zontal position with the left hand, the top 

The whole being poised in a delicate ba- of the spheroid resting against the breast, 

lance, lOO grains of calc spar in rhomboi- with a small funnel bent at its point, in- 

dal fragments were introduced, and the serted into the orifice of the tube. Quick* 

stopper was quickly inserted. A little while silver is now poured in till it be filled, 

after the solution was completed, the di- which in this position is accomplished in a 

minution of weight, indicating the loss of few seconds. Should any particles of air 

carbonic acid, was found to be 42.2 grains, be entangled among the mercury, they are 

Withdrawing the stopper, inclining the discharged by inverting the instrument, 

vessel to one side for a few minutes, to al- having closed the orifice with the finger. 

)ow the dense gas to flow out, the diminu- On reveiting it, and tapping the ball with 

tion became 43.3. Finally, on beating the the finger, the fragments of spar rise to 

body of the vessel to about 70^, while the the top. Three or four hundredth parts of 

hollow stopper was kept cool, small bub* a cubic inch of mercury being displaced 

bles of g^s escaped from the liquid, and from the mouth of the tube, that bulk of 

&ie loss of weight was found to be 4365, dilute muriatic acid is poured in; then 

at which point it was stationary. This is a pressing the forefinger on the orifice, and 

tedious process." The instrument which I inclining the instrument forwards, the acid 

subsequently employed is quick in its ope- is made to rise through the quicksilver, 

ration, and still more accurate in its results. This, as it is displaced by the cooled car* 

It consists of a glass tube of the same bonic acid, falls into a stone-ware or glass 

strength and diameter with that usually basin, within which the instrument stands 

ero])loyed for barometers, having a strong in a wooden frame. When the solution is 

egg-shaped bulb, about 2 inches long, and completed, the apparent volume of gaf is 

l| wide, blown at cme of its en(U> while .noted» the mercury in the two legs pf th» 

Vol. I. - 34 
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syphon is brought to a levels or the differ- Tliese near appronroations to the equi- 

enceof height above the mercury in the ba- yalent ratios in compounds of a variable 

sin is observed, as also the temperature of nature, do not seem to have attracted no> 

the apartment, and the height of the baro*. tice at the time. Dr. Thomson describes 

meter. Then the ordinary corrections being in his System the solid subcarbonate found 

made, we have the exact volume of carbo- in the shops as indefinite in the proportion 

nic acid contained in five grains of calc of its constituents. In the 14th Number of 

spar. In very numerous experiments, which the Journal of Science, his friend, Mr. Phil- 

I have made in very different circumstances lips, whose attention to minute accuracy is 

of atmospherical pressure and tempera- well known, has published an ingenious pa- 

ture, the results have not varied one-hun- per on the subject, which begins with the 

dredth of a cubic inch, on five graifis, care following handsome acknowledgment of 

being had to screen the instrument from my labours: ** During some late researches, 

the radiation of the sun or a fire. my attention being directed to the compo- 

As there is absolutely no action exer- sition of the carbonates of ammonia, I be- 

cised on mercury by dilute muriatic acid at gan, and had nearly completed an examina- 

ordinary temperatures; as no perceptible tion of them, before I observed that they 

difference is made in the bulk of air, by had been recently analyzed by Dr. Ure; 

introducing to it over the mercury a little and I consider his results to be so nearly 

of the acid bv itself; and as we can expel accurate, that I should have suppressed 

every atom of carbonic acid from the mu- mine, if I had not noticed some circum- 

riate of lime, or other saline solution, by stances respecting the compounds in ques- 

gently heating that point of the tube which tion, which have, I believe, hitherto escaped 

contains it, it is evident that the total vo- observation." 

lume of gaseous product must be accu- ,, -nu-ir^ i. -^ -^ *•«•--. i . 

rately defermined!^ When a series of ex- ^f [• ^^'^"j^ » ,^°J^ZL *^t^^^^^^^ 

periments is to be performed in a short We. " presents a himmous 8>steroatic view 

snaceoftime I wash the Quicksilver with ©^ the carbonates of ammonia and soda. Dr. 

w t^t AJi^lh^ Lz^ quicksilver wim Thomson, in his Annak for July 1820, 

water, dry it with a sponee first, and then ^ ...u ^ T* r *u u * 

with warm muslin. The tlbe is also wash- ^Jl^^^^^.^ that account of the carbonates 

edout and drained. According to my ex- ?f ammonia among the improvements made 

periments with the above instrument, 5 '? ^^^^> ^'^J?^"^ ^"J ^l^^^" Jf '"y fl^' 

erains of calcareous soar vield 4 7 cubic ""^ents on the ammoniacal salts, pubhsh- 

uiches of carbonic acid eouivalent to 43 616 *^ *" ^'^ ^^ Magazine, nearly three years 

incncs or ^rDon»c acia, equivalent to 4j.oio ^^ f j^ printed his retrospect, 

per cent. The difference between this num- "'=*"*'' "^ piAuwi* ui» ic^l* v»|^%^v.i.. 

ber and Dr. Wollaston's is inconsiderable. The indications of the above analytical 
Among other results which I obtained instrument are so minute, as to enable us, 
from the use of the above instrument, it by the help of the old and well known 
enabled me to ascertain the true composi- theorem for computing the proportions of 
tion of the sublimed carbonate of ammo- two metals from the specific gravity of an 
nia, which chemists had previously mis- alloy, to deduce the proportions of the 
taken. I showed in the Annals of Fhiloso- bases from the volume of gas disengaged 
phy for September 1817, that this salt con- by a given weight of a mixed carbonate, 
tained 54.5 of carbonic acid, 30.5 ammo- A chemical problem of this nature was 
nia, and 15 water, in 100 parts; numbers practically solvedfby me, in presence of two 
which, being translated into the language distinguished Professors of the University 
of equivalents, approach to the following of Dublin, in May 1816. But such an appli- 
proportions: — cation is more curious than useful, since a 
Carbonic acid, 3 primes, 8.35 55.89 slight variation in the quantity of g^s, as 
Ammonia, 2 4.26 28.86 well as accidental admixtures of other sub- 
Water, 3 2.25 15.25 stances, are apt to occasion considerable 

— — •■ errors. It determines, however, the nature 

14.76 100.00 and value of a limestone with sufficient 

^ As this volatile salt possesses the cu- practical precision. As 100 grains of mag- 

lious property of passing readily from one nesian limestone yield 99 cubic inches of 

system of definite proportions to another, gas> a convenient rule for it is formed when 

absolute accordance between experiment we say, that 10 grains will yield 10 cubic 

and theory cannot be expected. The other inches. In the same way marls and com- 

salt^ gave for its constituents, 54.5 car- mon limestones may be examined, by sub- 

bonic acid-|-22.8^ ammonia-)- 22.75 wa- jecting a certain number of grains, in a 

ter = 100. Now, if these numbers be re- graduated svphon tube, to the action of a 

ferred to Dr. Wollaston*s oxygen scale, we little muriatic acid over mercury. From the 

shall have,— Theory. Expt. hulkof evolved gOB^exprested in cubic incht$ 

2 primes carbonic acid, 5.50 55.66 54.50 and tenths, deduct 1-20M, the remainder viB 

1 ammonia 2.13 21.56 22.80 express the proportion of reajl Umestone pre* 

2 water, 2.25 22.78 2275 sent in the ^ains employed.* 
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•Carbonate of Barytes. See With- rating the specific gravity of the two on- 

ERiTE.* ginalgkses at 1.51961 and 1.10359. Hence 

• Carbonate of Lime. See Calcare- lOO cubic inches weigh 29| grains atmean 
ous Spar.* pressure and temperature. 

• Carbonate of Strontian. See This gas bui*ns with a dark-blue flame. 
Strontian and Heavy Spar.* , Sir H. Davy has shown, that though carbo- 

• Carbonic Acid. See Acid Carbo- nic oxide in its combustion produces less 
NIC* heat than otlier inflammable gases, it 

• Carbonic Oxide. A gaseous com- may be kindled at a much lower tempera- 
pound of one prime equivalent of carbon, ture. It inflames in the atmosphere, when 
and one of oxygen, consisting by weight of brought into contact with an iron wire 
0.7*5 of the former, and 1.00 of the latter, heated to dull redness, whereas carburet- 
Hence the prime of the compound is 1.75, ted hydrogen is not inflammable by a si- 
the same as that of azote. This gas can- milar wire, Tinless it is heated to whiteness, 
not be foraied by the chemist by the direct so as to burn with sparks. It requires, for 
combination of its constituents; for at the its combustion, half its volume of oxygen 
temperature requisite for effecting a union, gas, producing one volume of carbonic 
the carbon attracts its full dose of oxygen, acid. It is not decomposable by any of 
and thus generates carbonic acid. It may the simple combustibles, except potassi- 
be procured by exposing charcoal to a long um and sodium. When potassium is heat- 
continued heat. The last products consist ed in a portion of the gas, potash is 
chiefly of carbonic oxide. formed with the precipitation of charcoal. 

To obtain it pure, however, our only plan and the disengagement of heat and light. 
is to abstract one proportion of oxygen Perhaps iron, at a high temperature, would 
from carbonic acid, either in its gaseous condense the oxygen and carbon by its 
state, or as condensed in the carbonates, strong affinity for these substances. Water 
Thus by introducing well calcined char- condenses ^iV o^ its bulk of the gas. The 
coal into a tube traversing a furnace, as above processes are those usually pre- 
18 i^epresented pkte I. fig. 2.; and when it scribed in our systematic works, for pro- 
is heated to redness, passing over it back- curing the oxide of carbon. In some of 
wards and forwards, by means of two at- them, a portion of carbonic acid is evolved, 
tached mercurial gasometers or bladders, which may be withdrawn by washing the 
a slow current of carbonic acid, we con- gaseous product with weak solution of 
vert the acid into an oxide more bulky potash, or milk of lime. We avoid the 
tha:n itself. Each prime of the carbon be- chance of this impurity by extricating the 
comes now associated with only one of gas from a mixture of dry carbonate of ba- 
oxygen, in.stead of two, as before. The rytes and iron filings, or of oxide of zinc, 
carbon acting here, by its superior mass, and previously calcined charcoal. The ga- 
is enabled to effect the thorough satura- seous product, from the first mixture, is 
tion of the oxygen. pure oxide of carbon. Oxide of iron, and 

If we subject to a strong heat, in a gun pure barytes, remain in the retort. Carbonic 
barrel orretort, a mixture ofany dry earthy oxide, when respired, is fatal to animal 
carbonate, such as chalk, or carbonate of life. Sir H. Davy took three inspirations of 
strontites, with metallic filings or charcoid, it, mixed with about one-fourth of common 
the combined acid is resolved as before air; the effect was a temporary loss of sen- 
into the gaseous oxide of carbon. The most sation, which was succeeded by giddiness, 
convenient mixture is equal parts of dried sickness, acute pains in different parts of 
chalk and iron, or zinc filings. By passing the body, and extreme debility. Some day^ 
a numerous succession of electric explo- elapsed before he entirely recovered. Since 
sions through one volume of carbonic acid, then, Mr. Witter of Dublin was struck 
confined over mercury, two volumes of down in an apoplectic condition, by breath- 
carbonic oxide, and one of oxygen, are ing this gas; but he was speedily restored, 
formed, according to Sir H. Davy. by the inhalation of oxygen. See an inte- 

The specific gravity of this gas is stated resting account of this experiment, by Mr. 
by Gay-Lussac and Thenard, from theore- Witter, in the Phil. Mag. vol. 43. 
tical considerations, to be 0.96782, though When a mixture of it and chlorine is ex- 
Mr. Cruickshank's experimental estimate posed to sunshine, a curious compound. 
Was 0.9569. As the gas is formed by with- discovered by Dr. John Davy, is formed, 
drawing from a volume of carbonic acid to which he gave the name of phosgene 
half a volume of oxygen, while the bulk ^as. I shall describe its properties in treat- 
of the gas remains unchanged, we obtain ing of chlorine. It has been called chloro- 
its specific grayity by subtracting from that carbonic acid, though chlorocarbonous aci^ 
of carbonic acid half the specific gravity seems a more appropriate name.* 
of oxygfen. Hence 1.5277 — 0»5555 = • Carbuncle, a gem highly prized by 
0.9722* differing slightly from the above, the ancients, probably the alamanditte, x 
in consequence of the French chemists variety of noble Garnet'^ 
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•^Carburet or Sulphur. Called also er tube. The liquid carburet occupies the 

lulphuret of carbon, and alcoliol of sul- bottom of the receiver bottle, and may be 

phur. separated from the supernatant water, by 

This interestingc liquid was originally ob- putting the whole into a funnel, whose 

tained by Lampadius in distilling* a mixture tube is closed with the finger, and letting 

of pulverized pyrites and charcoal in an the denser brown carburet flow out below, 

earthen retort, and was considered by him whenevrt* the distinction of the liquid into 

as a peculiar compound of sulphur and hy- two strata is complete. Thus obtained, the 

drogen. But MM. Clement and Desormes, carburet is always yellowish, containing a 

with the precision and ingenuity which dis- small excess of sulphur, which may be re- 

tinguish all their researches, first ascer- moved by distillation from a glass retort, 

tained its true constitution to be carburet- plunged in water, at a temperature of 115*. 

ted sulphur; and they invented a process of It is now transparent and colourless, of a 

great simplicity, for at once preparing it, penetrating, fetid smell, and an acrid burn- 

and proving its nature. Thorouehly cal- ing taste. Its specific gravity varies from 

cined charcoal is to be put into a porcelain 1.263 to 1.272. According to Dr. Marcet, 

tube, that traverses a furnace, at a slight it boils below 110'; according to M. The- 

angle of inclination. To the higher end of nard at 113° F.; and the tension of its va- 

the tube, a retort of glass, containing sul- pour at 72 5° is equivalent to a colunin of 

phur, is luted; and to the lower end is at- 12.53 inches of mercury. At 53.5°, accord- 

tached an adopter tube, which enters into ing to Marcet and Berzelius, the tension is 

a bottle with two tubulures, half full of equivalent to a column of 7.4 inches, or 

water, and surrounded with very cold wa- one-fourth of the mean atmospheric pres- 

ter or ice. From the other aperture of the sure; hence one-third is added to the bulk 

bottle, a bent tube proceeds into the pneu- of any portion of air, with which the li- 

matic trough. When the porcelain tube is quid may be mixed. A spirit of wine ther- 

brought into a state of ignition, heat is mometer, having its bulb surrounded with 

applied to the sulphur, which subliming cotton cloth or lint, if dipped in sulphuret 

into the tube, combines with the charcoal, of carbon, and suspended in the air, sinks 

forming the liquid carburet. The conclu- from 60° to 0°. If it be put into the receiver 

sive demonstration of such an experiment of an air pump, and a moderate exhaustion 

was however questioned by M. Berthollet, be made, it sinks rapidly from 60° to -- 

jun. and Cluzel. But MM. Berthollet, The- 81°. If a tube containing mercury be treat- 

nard and Vauquelin, the reporters on M^ ed in the same way, the mercury may be 

Cluzel's memoir, having made some expe- readily frozen even in summer. The drier 

riments of their own upon the subject, the air in the receiver^ the more easily is 

concluded that the liquid in question was the cold produced. Hence the presence of 

• compound of sulphur and carbon only. sulphuric acid may be of some service in 

Finally, an excellent paper was written removing the vapour from the air in the 

on the carburet by M. Berzelius and Dr. receiver. 

Marcet, who confirmed the results of MM. This carburet may be, cooled to — 80* 

Clement and Desormes, and added likewise without congealing; a conclusive proof that 

several important facts. combination changes completely the con- 

If about ten parts of well calcined char- stitution of bodies, since two substances 

coal in powder, mixed with fifty parts of usually solid, form a fluid which wc can- 

pulveriied native pyrites (bisulphuret of not solidify. When a lighted body approacb- 

iron), be distilled from an earthen retort, es the surface of the carburet, it immedi- 

into a tubulated receiver surrounded with ately catches fire, and burns with a blue 

ice, more than one part of sulphuret of sulphurous flame. Carbonic and sulphurous 

carbon may be obtained. If we employ the acids are exhaled, and a little sulphur is 

elegant process of M. Clement, we must deposited. A heat of about 700° inflames 

take care that the charcoal be perfectly the vapour of the carburet Oxygen dilated 

calcined, otherwise no carburet will be oh- by it over mercury explodes by the electric 

tamed. In their early experiments, they at- spark, with a violent detonation. My eudi- 

tached to the higher end of the porcelain ometer is peculiarly adapted to the cxhi- 

tube a glass one, containing the sulphur bition of this experiment. A portion of oxy- 

m small pieces, and pushed these succes- gen being introduced into the sealed leg, 

SI vely forwards by a wire passing air-tight we pour a few drops of the carburet on the 

through a cork, at the upper end of the surface of the mercury iti the open leg, 

1^' J .u r • J t- t^ . ^r^ closing this with the finger, transfer 
Besides the liquid carburet, there is the liquid to the other by a momentary in- 
formed some carburetted and sulphuretted clination of the syphon. The expansion of 
-hydrogen, and a reddish-brown solid and volume can be now most accurately mea- 
very combustible matter, which seems to «urcd by brinmng the mercury to a level 
be sulphur slightly caiburettcd. This sub- in each leg. 
stance ramains almost •ntircly in the adopt- The fubtequent explosion occasions aa 
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danger^ and a scarcely audible report. The Nitrate of Cobalt* Dark olire -green, at 

result is a true analysis, if we have mixed last black. 

oxyg«n saturated with the vapour at ordi- Nitrate of lead, A fine scarlet. 

nary pressure and temperature, with about Nitrate of copper. Dark brown. 

its volume of pure oxygen. Otherwise, all Protomuriate of mer- 

the sulphur would not be oxygenated. We cury. Black. 

obtain, then, sulphurous and carbonic acids, Permuriate of mer- 

with the excess of oxygpen. cury, Orangfe. 

The carburet of sulphur dissolves cam- Muriate of silver. Reddish -brown, 
pbor. It does not unite with water; but Carburet of sulphur was found by Dr. 
very readily with alcohol and ether. With Brewster to exceed all fluid bodies in re- 
chloride of azote it forms a non-detonating fractive powej*, and even the solids, flint- 
compound. The waters of potash, barytes, glass, topaz, and tourmaline. In dispersive 
and lime, slowly decompose it, with the power it exceeds every fluid substance ex- 
evolution of carbonic acid gas. It combines cept oil of cassia, holding an intermediate 
with ammonia and lime, forming cai'bo- place between phosphorus and balsam of 
sulphurets. The carburet, saturated with tolu. 

ammoniacal gas, forms a yellow pulveru- The best method of analyzing the car- 
lent substance, which sublimes unaltered buret of sulphur, is to pass its vapour over 
in close vessels, but is so deliquescent that ignited peroxide of iron; though the ana- 
it cannot be passed from one vessel to ano- lysis was skilfully efl*ected by MM. Ber- 
ther without absorbing moisture. When thoUet, Vauquelin, and Thenard, by trans- 
heated in that state, crystals of hydros ul- mitting the vapour through a red-hot cop- 
phiiret of ammonia form. The compound per tube, or a porcelain one containing 
with lime is made by heating some quick- copper turnings. Both the first method, as 
lime in a tube, and causing the vapour of employed by Berzelius, and the second, 
carburet to pass through it. The lime be- concur in showing the carburet to consist 
comes incandescent at the instant of cum- of 1 prime of carbon, 0.75 15.79 
bination. 2 primes of sulphur, 4.00 84.21 

When the carburet is left for some weeks 

in contact with nitro-miiriatic acid, it is 475 100.00 

converted into a substance having very Vauquelin's experimental numbers are, 

much the appearance and physical proper- from 15 to 16 carbon, and from 86 to 85 

ties of camphor; being soluble in alcohol Siilphur; and those of Berzelius and Mar- 

and oils, and insoluble in water. This sub- cet are 15.17 carbon, and 84.8J sulphur, in 

stance is, according to Berzelius, a triple 100 parts. 

acid, composed of two atoms of muriatic Of the cold produced by the evaporation 

acid, one atom of sulphurous acid, and one of the carburet of sulphur, the following 

atom of carbonic acid. He calls it, muria- account is given by Dr. Thomson in the 

tico-sulphurous-carbonic acid. third volume of his Annals,- being the ex- 

When potassium is heated in the vapour tract of a letter which he received from 

of the carburet, it bums with a reddish Mr. J. Murray, philosophical lecturer: — '* 

flame, and a black film appears on the sur- A glass of water has remained on the table 

lace. On admitting water, a g^enish solu- since the preceding evening, and though it 

tion of sulphuret of potash is obtained, might be some degrees below 32^ Fahr. it 

containing a mixture of charcoal. From its indicated no disposition for congelation. A 

vapour passing through ignited muriate of few drops of sulphuret of carbon were ap- 

silver, without occasioning any reduction plied to the surface, instantly the globules 

of the metal, it is demonstrated that this became cased with a shell of icy spiculae 

carburet is destitute of hydrogen. of retiform texture. Where they were in 

When the compound of potash, water, contact with the water, plumose branches 

and carburet of sulphur, is added to me- darted from the sulphuret as from a centre 

tallic solutions, precipitates of a peculiar to the bottom of the vessel, and the whole 

kind, called carbo-sulphurets, are obtain- became solidified. The sulphuret of carbon 

ed. The following is a table of the colours in the interim volatilized, and during this 

of the precipitates: period the spicules exhibited the colours 

Jfariateof Cerium, White or yellowish- of the solar spectrum in beautiful array."* 

white. • Cahbukbttbd Hydrogen Gas. Of 

Sulphate of Manga- this compound gas, formerly called heavy 

nese, Greeniah-graj. inflammable air, we have two species, dif- 

Sulphate of Zinc, White. fering in the proportions of the constitu- 

Permuriate of iron. Dark red. ents. The first, consisting of 1 prime equi- 

Submuriate of Anti- valent of each, is carburetted hydrogen; the 

tnony. Orange. second, of 1 prime of carbon, and 2 of hy^ 

Muriate of tin. Pale orange, tbcn drogen, is subcarburetted hydrogen. l.Car- 

brown. buretted hydrogen, tbe perearburetledityt^ 
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drogen of the French chemists, is, accord- pands greatly, and the two volumes become 

ing to Mr. Brande, the only definite com- more than three and a half. In this case on* 

pound of these two elements. To prepare ly l-8th or 1-lOth of a volume of carbonic 

It, we mix in a glass retort, 1 part of alco- acid is formed; hut more than a volume and 

hoi, and 4 of sulphuric acid, and expose a half of carbonic oxide; a little hydrogen 

the retort to a moderate heat The g^ is is consumed, but the greatest part remains 

usually received over water: though De untouched and mixed with the carbonic 

Saussure states that this liquid absorbs oxide. It may be separated by combustion 

more than l-7th of its volume of the gas. with chlorine. 

It is destructive of animal life. Its specific If we refer the weights above found, from 
gravity is 0.978, according to Saussure. 100 the combining volumes, to the equivalent 
cubic inches weigh 28.80 gr. It possesses oxygen scale, we shall have the gas con- 
all the mechanical properties of air. It it sisting of 1 prime of each constituent. 
invisible, and void of taste and smell, when For 1398: 0.125: :8333: 0.752; now 0.125 
it has been washed from a little ethereous and 0.750 represent the prime equivalents 
vapour. The eifect of heat on this gas is of hydrogen and carbon, 
curious. When passed through a porcelain When this gas is mixed with its own 
tube, heated to a cherry red, it lets fall a bulk of chlorine, the gtiseotts mixture is 
portion of charcoal, and nearly doubles its condensed over water into a peculiar oily- 
volume. At a higher temperature it depo- looking compound. Hence this carburetted 
sites more charcoal, and augments in bulk; hydrogen was called by its discoverers, the 
till finally, at the greatest heat to which we associated Dutch chemists, olejiant gat. 
can expose it, it lets fall almost the whole MM. Eobiquet and Colin formed this liquid 
of its carbon, and assumes a volume 34 in considerable quantities, by making two 
times grater than it had at first. These re- currents of its Constituent gases meet in a 
markable results, observed with great care, glass globe. The defiant gas should be in 
have induced the illustrious Berthollet to rather larger quantity than the chlorine, 
conclude, with much plausibility, that hy- otherwise the liquid becomes of a green 
drogen and carbon combine in many sue- colour, and acquires acid properties. When 
cessive proportions. The transmission of a it is washed with water, and distilled off 
series of electric sparka through this gas, dry muriate of lime, it may be regarded y 
produces a similar effect with that of simi* pure. It is then a limpid colourless essence 
pie heat. of a pleasant flavour, and a sharp, sweet, 
Carburctted hydrogen bums with a and not disagreeable taste. At 45® its spe- 
splendid white flame. When mixed with cific gravity is 2.2201. Its boiling point is 
three times its bulk of oxygen, and kind- 152°. At 49** is vapour is said to be capable 
led by a taper or the electric spark, it ex- of sustaining a column of 24f inches of 
plodes with great violence, and the four mercury. The specific gravity of the vt' 
volumes are converted into two volumes of pour is 3.4434, compared to atmospheric 
carbonic acid. But two volumes of carbonic air. But that quantity is the sum of the 
acid contain two volumes of oxygen. The densities of chlorine and defiant gas. It 
remaining volume of oxygfen therefore has will consist therefore by weight of 
been expended in forming water with two defiant gas, 0.9731 (2 X 0.875) 1.75 
volumes of hydrogen. Hence the original Chlorine, 2.4733 445 

volume of carburetted hydrogen was made . — 

up of these two volumes of hydrogen = 3.4464 6.20 

0.1398 (0.0694 X 2) + 2 volumes of gase- or two primes of the first and one of the 

ous carbon = 0.8333, constituting 1 con- second. Its ultimate constituents are there- 

densed volume = 0.9731. By gaseous car- fore 1 chlorine, 2 carbon, and 2 hydrogen, 

bon is meant the vapour of this solid, as it This substance bums with a g^een flame', 

exists in carbonic acid; the density of which from which charcoal is deposited, andintt* 

vapour is found by subtracting the specific riatic acid gas* flies oflT. Decomposition, 

gravity of oxygen, from that of carbonic with similar results, is eflTected by passing 

acid. Hence 1.5277 — 1.1111 = 0.4166, re- the liquid through a red-hot porcelain tube, 

presents the density of gaseous carbon. M. Its constitution probably resembles that of 

Thenard says, that if we mix the percarbu- muriatic ether. 

retted hydrogen at once with three times Olefiant gas is elegantly analyzed by 

its volume ofoxygen, the eudiometer would heating sulphur in it over mercury. One 

be broken; so sudden and powerful is the cubic inch of it, with 2 grains of sulphur, 

expansion. The eudiometer referred to is yields two cubic inches of sulphuretted hy- 

that of Volta, which costs three guineas in drogen, and chareoal is deposited. Now we 

Paris. My eudiometer, which does not cost know that the latter gas contains just iti 

three shillings, bears the explosive violence own volume of hydrogen. ^ « 

of the above mixture, without any danger. 2. Subcarburetted hydrogen. ThisgasM 

(See Eudiometer). When it is detonated supposed to be procured in a state of den« 

Vfith only an equal volume of oxygen, it exi nlte composition, from the mud of stagnant 
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pools or ditches. We have only to fill a Suhcarburetted hydrogen is destitute of 

wide mouthed goblet witli water, and in- colour, taste, and smell. It bui*ns with a 

verting it in the ditch-water, stir the hot- yellow flame, like that of a candle. When 

torn with a stick. Gas rises into the goblet, mixed with twice its volume of oxygen and 

The fire-damp of mines is a similar gas • exploded, we obtain exactly its own bulk 

to that of ditches. There is in both cases of carbonic acid, while water is precipi- 

an admixture of carbonic acid, which lime tated. We can hence infer the composition 

or potash-water will remove. A proportion of suhcarburetted hydrogen. For of the two 

of air is also present, the quantity of which volumes of oxygen, one remains gaseous in 

can be ascertained by analysis. By igniting the carbonic acid, and another is condens- 

acetate of potash in a gun-barrel, an ana- ed with two volumes of hydrogen into wa- 

logous species of gas is obtained. Accord- ter. 1 volume of vapour of carbon -f- 2 vo- 

ing to M. BerthoUet, the sp, gr. of the car- lumes of hydrogen, condensed into 1 vo- 

buretted hydrogen from ditch mud, exclu- lume, compose suhcarburetted hydrogen 

sive of the azote, is 0.5382. gas. Thus in numbers, 

1 volume of gaseous carbon = 0.4166 0.75 = 1 prime 

2 do. hydrogen = 0.1398 (0.125 X 2) = 0.25 = 2 primes 

0.5564 1.00 

Here we see the specific gravity 0.5564» bling the flesh or fibre of animals, and 

)g very near the determination of Berthol- hence called vegetable Jibrm; which see. 
let. We also perceive the compound prime Cab mine. A red pigment prepared 

to be 1.000, the same as oxygen. Berthol- from cochineal. See Lake. 
let says that the carburetted hydrogen ob- * Carnelian is a sub-species of calce- 

tained by exposing olefiant gas to an intense dony. Its colours are white, yellow, brown, 

heat contains 2 of hydrogen to 1 of carbon and red. It has a conchoidal fracture and a 

by weight. This proportion corresponds to specific gravity of 2.6. It is semi-transpa* 

12 primes of hydrogen = 1.5 rent, and has a glistening lustre. It consists 

And 1 do. of carbon = 0.75 ©^ 94 silica, 3.5 alumina, and 0.75 oxide of 

As the gas of ditches and the choke- j^on. The finest specimens come from Cam- 

damp of mines are evidently derived from *^f ^ «"f ^"/f ^" '"^l*' Jj »^ ^°"»d .»" ^^ 

the action of water on decaying vegetable f t""^^* fi *^/?\"*%'" Hmdostan, m no- 

or carbonaceous matter, we can under- dules of a blackish olive, passmgmto gray, 

stand that a similar product will be obtain- After exposure for some weeks to the 

ed by passing water over ignited charcoal, ^""' ^*^^*^ "^^ subjected to heat m earthen 

or by heatini moistened charcoal or vege- ^ • i!^ k"!^ '^''''^^^ ^\ ^^"'^^ ''?^''''Vi 

table matter in retorts. The gases are here, f°' which they are valued m jewelry. It 

however, a somewhat compkx mixture, as " r/;^^** ^»^" ^^™r»^" ''^^u^V;\ u 
well as what we obtain by Igniting pit-coal * 'itlTu^.^JX'^^ ^ '"" 

and wood in iron retorts. (See Coal Gas). ^*J> ^^ * calcinmg neat. 
The combustion of suhcarburetted hydro- Carthamus, Safflower, or Bas- 

gen with common air takes place only J.Yi> Saffron. In some of the deep rcd- 

Ihcn they are mixed in certain pi-opor- ^^^> ^f^^^' f/ orange-coloured flowers, 

tions. If from 6 to 12 parts of air be mixed t^^^tPth t w J T"^^ ^"^ ^^?^ *^* '*'"'' 

with 1 of carburetted hydrogen, we have wlhrr^a^ L^^^^^ yellow flowers; 

explosive mixtures. Proportions beyond ^"L^.V/ni. . wf* ''"^^'"^ 

these limits will not explode. In like man- P"i^r.^T'lTniT """"^K^^^tT 

ed with 1 of the ^^ojnb*^^^^^^^^^ ^ther. ^ { ^^ ^^^^^^ ^^ / ^^^J 

'^'"'^ r. thU Z h?« nt a^lp.We .™^ l^^ly ^<^ ^^^ saifron-coloured flowers of car- 

says that this gas has a disagreeable em- ^^ These^after the yellow matter has 

pyreumatic smell, and that water absorbs . ^^„ ^^*^^^4.^a u.. «,«**:: .*^ , 

ir o/uiv ^r u^ »^i .,>«.« «*■;♦ • "^^^ extracted by water, are said to give 

1.30th of Its volume of it. ^ ^^^^^^ ^^ j^^. ^^^ ^j^.^^^ ^^ ^^J^^ 

Carica Papaya. Papaw tree. Every ^t rest for some time, a deep red fecula 

part of the papaw tree, except the ripe subsides, called saflBower, and from the 

fruit, afiords a milky juice, which is used countries whence it is commonly brought 

in the Isle of Prance as an effectual remedy to us, Spanish red and China lake. This 

for the tape-worm. In Europe, however, pigment impregnates alcohol with a beauti- 

whither it has been sent in the concrete ful red tincture; but communicates no co- 

state, it has not answered. j^up t^ water. 

The most remarkable circumstance re- Rouge is prepared from carthamus. 

garding the papaw tree, is the extraction For this purpose the red colour is extract* 

>om its juice of a matter exactly resent ed by a solution of the subcarbonate ef 
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soda» and precipitated by lemon juice, pre- hardenin|^, which does not differ from the 

viouttly depurated by standing'. This pre- making' of steel, except in the shorter du- 

cipitate is dried on earthen plates, mixed ration of the process. Tools, utensils, or 

witli talc, or French chalk, reduced to a ornaments intended to be polished, are first 
powder by means of the leaves of shave- • manufactured in iron and nearly finished, 

grass, triturated with it till they are both after which they are put into an iron box, 

very fine, and then sifted. The fineness of together with vegeuble or animal coals in 

the powder and proportion of the precipi- powder, and cemented for a certain time, 

tate constitute the difference between the This treatment converts the external part 

finer and cheaper rouge. It is likewise into a coating of steel, which is usually very 

spread very thin on saucers, and sold in thin, because the time allowed fur the ce- 

this state for dyeing. mentation is much shorter than when the 

Carthamus is used for dyeing silk of a whole is intended to be made into steeL 

poppy, cherry, rose, or bright orange red. Immersion of the heated pitces into water 

After the yellow matter is extracted as hardens the surface, which is afterward 

abuve, and thee akes opened, it is put in- polished by the usual methods. Moxon's 

to a deal troagh, and sprinkled at different Mechanic Exercises, p. 56, gives the fol- 

times with pearl ashes, or ratlier soda well lowing receipt:— Cow's horn or hoof is to 

powdered and sifted, in the proportion of be baked or thoroughly dried and pulver- 

six pounds to a hundred, mixing the al- ized. To this add an equal quantity of bay 

kali well as it is put in. The alkali should salt: mix them with stale chamber-ley, or 

be saturated with carbonic acid. The white wine vinegar: cover the iron with 

carthamus is then put on a cloth in a this mixture, and bed it in the same in 

trough with a grated bottom, plaped on a loam, or enclose it in an iron box: lay it 

lai'ger trough, and cold water poured on, then on the hearth of the foi^ to dry and 

till the large trough is filled. And this is harden: then put it into the fire, and blow 

repeated, with the addition of a little more till the lump have a blood-red heat, and no 

alkali toward tlie end, till the carthamus is higher, lest the mixture be burned too 

exhausted and becomes yellow. Lemon much. Take the iron out, and immerse it 

juice is then pouied into the bath, till it is in water to harden. 

turned of a fine cherry colour, and after it * Casbic Acid. The name which Proust 

is well stirred the silk is immersed in it gave to a substance of an acid nature, which 

The silk is wrung, drained, and passed he extracted from cheese; and to which he 

through fresh baths, washing and drying ascribes many of the properties of thisspe- 

after every operation, till it is of a proper cies of food.* 

colour; when it is brightened in hot water * Cassava. An American plant, the^a- 

and lemon juice. For a poppy or fire colour tropha taanihat, contains the nutritive starch 

a slight annotta ground is first given; but cassava, curiously associated with a deadly 

the silk should not be alumed. For a pale poisonous juice. The roots of Jatropha are 

carnation a httle soap should be put into squeezed in a bag. The cassava remains in 

the bath. All these baths must be used as it; and the juice, which is used by the hi- 

soon as they are made; and cold, because dians to poison tiieir arrows, gradually lets 

heat destroys the colour of the red feculz. fall some starch of an innocent and veiy 

* Cartilage. An elastic, semi-transpa- nutritious quality. The whole solid matter 

rent, animal solid, which remains of the is dried in smoke, ground, and made into 

shape, and one-third the weight of the bread.* 

bones, when the calcareous salts are re- *C ass iu8*sptuple precipitate. See Gold.* 

moved by digestion in dilute muiiaitic acid. Castor. A soft grayish-yellow or light 

It resembles coagulated albumen. Nitric brown substance, round in four bags in 

acid converts it into gelatin. With alkalis the inguinal region of the beaver. In a 

it forms an animal soap. Cartilage is the warm air it grows by degrees hard and 

primitive paste, into which the calcareous brittle, and of a darker colour, especially 

salts are deposited in the young animal, when dried in chimneys, as is usually done. 

In the disease rickets, the earthy matter is According to Bouillon La Grange, it con- 

witndrawn by morbid absorption, and the sists of amucilaj^, a bitter extract, a resin» 

bones return into the state nearly of flexi- an essential oil, m which its peculiar smell 

ble cartilage. Hence arise the distortions appears to reside, and a flaky crystalline 

characteristic of this disease.* matter, much resembling the adipocere of 

Cas&-Hardening. Steel when harden- biliary calculi, 

ed is brittle, and iron alone is not capable Castor is regarded as a powerful anti* 

of receiving the hardness steel may be spasmodic. 

brought to possess. There is nevertheless Catechu. A broWn astringent substance 

a variety of articles in which it is desirable formerly known by the name of Japan 

to possess all the hardness of steel, to- earth. It is a dry extract, prepared firom 

gether with the toughness of iron. These the wood of a species of sensitive plant, the 

requisites are unites in the art of case- nnmoffa caiechu. It is imported into tbi» 
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Qounti^ frtsm Bombay and BengiL Attbtd* tin^iah the opaque specUnena * of tnlphttle 

ing to Sir H. Davy, who analyzed it, that of barytes. 

from Bombay is of uniform texture, red- ^ ♦CBtEgTiirB. Native sulphate of stron- 

brown colour, and specific gravity 1.39: tit^s. This mineral is so named from its oc- 

that from Bengal is more friable and less casional delicate blue colour; though it mi 

consistent, of a chocolate colour externally, frequently found of other shades, as white, 

but internally chocolate, streaked with red- grayish and yellowish -white, and red. It 

brown, and specific gravity 1.28. The cate- occurs both massive and crystalh'zed. Some- 

chu from either place dilffers little in its t»™e« '«*8o in fi'irous and stellated forms. — 

properties. Its taste is astringent, leaving According to Haiiy, the primitive form is a 

behind a sensation of sweetness. It is af- "^**^ rhomboidal prism, of 104° 48' and 7S^ 

most wholly soluble in water. ^* '^^^ reflecting goniometer makes these 

Two hundred grains of picked catechu *"S*^® ^^^"^ ^^ 7^^°- T^'^e varieties of its 

from Bombay afl^orded 109 grains of tan- ^^''ystals may be referred to four or six-sided 

nin, 68 extractive matter, LS mucilage, 10 ^.^^T' ^^'^V^^^^ ^V two, four, or eight- 

residuum, chiefly sand and calcareous ."^ed summits. It has a ahming lustre, and 

earth. The same quantity from Bengal: ^^ ^j^hfr transparent, transkicent, or opaque, 

tannin 97 grains, extractive matter 73, inu- hl^i?'^ t?^ '^'T^T''^''* '^ scratched 

cilage 16, residual matter, being sand, with rL^^^'kI',!? ""^^y- **"-'*?• ^'*. 'F* «"' '^3f' 



nous earths. 14: Of the latter U.e darkest '^tr.hw.^r.iZjT— i- ti..,„« 
*.«.4.« «,v^A - ji A ir J ** • au 1 ne three subspecies are, IsL The com- 

F*^l-?r^!'''^ y" f""^"^ ™?'^ ^J^^T'J"^ P*« *^nd in Montmartre near Paris, of a 




.... Vauquelin's analysis, of 91.42 sulphate ^ 
l?^^f :""*• . . , mrontites, 8 33 carbonate of lime, and 0.25 
Of all the astringent substances we know, oxide of iron. 2d, The fibrous, jvhose co- 
catechu appears to contam the largest pro- lours are indigo-bUie and bluish-gray; some-, 
portion of tannin, and Mr. Purkis found, times white. It occurs both massive and 
that one pound was equivalent to seven or crysUUized. Shining and somewhat pearly 
eight of oak bark for the purpose of tan- lustre. It is translucent. Sp. grav. 8.83. 
ning leather. 3d, The foliated, of a milk-white cotour, 
Ai a medicine it has been recommended falling into blue. Massive and in grouped 
at a powerful astringent, and a tincture of crystals, of a shining histre and straight fo- 
it is used for this purpose, but its aqueous iiated texiure. Translucent. Celestine oc- 
•olution is less irritating. Made into troches curs most abundantly near Bristol in the red 
with gum arable and sugar, it is an elegant (narl formation; and crystallized in red sand- 
preparation, and in this way is said much to stone, at Inverness in Scotland, 
asmst the clearness of the voice, and to he Mr. Gruner Ober Berg of Hanover has 
remarkably serviceable in disorders of the lately fiivoured the world with an analysis 
throat. of a crystallized celestine, found in the 

* Cat's Etc. A mineral of a beautiful neigbourhood of that city, of rather pecu- 
appearance, brought from Ceylon. liar composition. Its sp.gr. is only 3.59, and 

Its colours are g^ay, green, brown, red, of yet it contains a large proportion of sulphate 

Various shades. It« internal lusti-e is shining, of barytes: 

its fracture imperfectly conchoidal, and it is Sulphate of strontltes, 73.000 

translucent. From a peculiar play of light. Sulphate of barytes, 26. 166 

arising from white fibres interspersed, it nas Ferruginous clay, 0.213 

derived its name. The French call the ap- Loss, 0.621 

pearance ehaloyanU It scratches quartz, is ■ 

Easily broken, and resists the blow-pipe.— 100.000 

Its sp. gr. is 2.64. Its constituents are, ac- Had the result been T5 of tolphate of stron- 

cording to Klaproth, 95 silica, 1.75 alumina, ties -{■• 25 sulphate of barytes, we should 

1.5 lime, and 0.25 oxide of iron. It is va- have considered the mineral as a compound 

lued tor setting as a precious stone.* of 4 primes of the firat salt -^ 1 of the se- 

Cavstic (Lvh ab.) Fused nitrate of ail- crjnd. Now the analysis, in my opinion, can- 

Ter. See Siltxb. not be confided in, within these limits; fov 

' Causticitt. All substances which have the mingled muriates of the earths were sef- 

to strong a tendency to combine with the parated by digestion in 16 times their weight 

principles of organized substances, as to de- of boiling alcohol, of a strength not named, 

•troy their texture, are said to be caustic. Besides, the provious perfect conversion of 

The chief of these are the concentrated the sidphates into carbonates, by merely i'd- 

acids, pure alkalis* and the metalic salts. sing the mineral with thrice its weight of. 

* Cautsbt Potxvtxal. Caustic* carbonate of potash, is, to say the least, 
Cawk. a tenn by which the wriners diy- problematical, l^r. Thomso^ adapts li 
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tH>er ilerg;'8 analyais to f atoms of salphate addition of a little red ochre to ]i^ve it a b«- 

of 8trontian» and 2 atoms of sulphate of ba- dy. This is particularly useful tor cement- 

lytes.* ing" hones to their frames. 

CsMtirr. HIHiatever is employed to unite If clay and oxide of iron be mixed witk 

Dr cement together things of the same or oil, according to Mr. Gad of Stockholm^ 

different kinds, may be called a ctmeftd. In they vnVL form a cement that will harden 

this sense it includes ltttks, eivis, and sol- under water. 

DsRS of every kind, which see; but it is more A strong cement, insohible in water, may 

commonly employed to signify those of be made from cheese. The cheese should 

which the basis is an earth or earthy salt, be that of skimmed milk, cut into slices, 

See LiMs. We shall here enumerate, throwing away the rind, and boiled till it 

chiefly fh>m the Philosophical Magazine, becomes a strong glue, which however does 

borne cements that are used for particular not dissolve in the water. This water being 

purposes. poured off, it is to be washed in cold water, 

Seven or eight parts of re^n, and one of and then kneaded in warm water. This pro- 

wax, melted together, and mixed with a small cess is to be repeated several times. The 

quantity of plaster of Paris, is a very good glue is then to be put warm on a levigating 

cement to unite pieces of Derbydiire spar, stone, and kneaded with quicklime. This 

or other stone. The stone should be made cement may be used cold, but it is better t« 

bot enough to melt the cement, and the warm it; and it will join marble, stone, or 

J>ieces should be pressed together as close- earthen-ware, so that the joining is scarcdf 

y as possible, so as to leave as little as may to be discovered. 

be of the cement between them. This is a Boiled linseed oil, litharge, red lead, and 

general rule in cententing, as' the thinner white lead, mixed together to a proper con- 

tbe stratum of cement interposed, the firm- mstence, and applied on each side of a piece 

cr it will hold. of flannel, or even linen or paper, and put 

Melted brimstone used in the same way between two pieces of metal before they are 

^11 answer sufficiently weU, if the joimng brought home, or close together, will make 

be not required to be very strong. a close and durable joint, that will resist 

It sometimes happens, that jewellers, in boiling water, or even a considerable pres- 

^etting precious stones, break ofl^ pieces by sure of steam. I'he pro|)ortion8 of the in- 

accident; in this case they join tliem so that gredients are not material, but the more 

it cannot easily be seen* with gum mastic, the red lead predominates, tlie sooner the 

the Eitone being previously made hot enough cement will dry, and the more the white 

to melt it. By the same medium cameos of lead the contrary. Tliis cement answers well 

yhite enamel or coloured glass are often for joining stonea of any dimensions, 

joined to a real stone as a g^und, to pro- The following is an excellent cement fof 

duce the appearance of an onyx. Mastic is iron, as in time it unites with it into one 

likewise used to cement false backs or doub- mass. Take two ounces of muriate of ara- 

iets to stones, to alter their hue. monia, one of flowers of sulphur, and 16 of 

Tlie jewellers in Turkey, who are gene- cast-iron filings or borings. Mix them well 
J^lly Armenians, ornament watch-cases and in a mortar, and keep the powder dry. 
other trinkets with gems, by glueing them When the cement is wanted for use, take 
on. The stone is set in silver or gold, and one part of this mixture, twenty parts of 
the backtof the setting made flat to corres- clear iron borings or filings, grind them to- 
pond with the part to which it is to be ap- gether in a mortar, mix them with water to 
plied. It is then fixed on with the follow- a proper consistence, and apply them be- 
ing cement Isinglass, soaked in water till tween the joints. 

it swells up and becomes soft, is dissolved in Powdered quicklime mixed with bullock's 

French brandy, or in rum, so as to form a blood is often used by coppersmiths to lay 

strong glue. Two small bits of gum gal- over the rivets and edges of the sheets of 

banum, or gum ammoniacum, are dissolved copper in large boilers, as a security to the 

in two ounces of this by trituration; and five iunctures, and also to prevent cocks from 

or six bits of mastic, as big as peas, being leaking. 

dissolved in as much alcohol as will render Six parts of clay, one of iron filings, and 

them fluid, are to be mixed with this by finseed oil suflicient to form a thick paste* 

means of a gentle heat Tliis cement is to make a good cement for stopping cracks in 

be kept in a phial closely stopped; and when iron boilers. 

used, it is to be liquefied by immersing the Temporary cements are wanted in cutting, 

phial in hot water. This cement resists mois- grinding, or polishing optical glasses, stones, 

ture. ^ and various small articles of jewellery, which 

A solution of shell lac in alcohol, added to it is necessary to fix on blocks, or handles, 

a solution of isinglass in proof spirit, makes for the purpose. Four ounces of resin, s 

an<»ther cement tliat will resist moisture. quarter of on ounce of wax, and four ounces 

So does common glue melted without wa- of whiting made previously red-hot, form a 

Ur» with haliits weight of resin, witin the good cemment of this kindj as ai^ of 1M 
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articles may be fastened to it by heat- CsxnrrATioir. A chemical procetB, vhich 

inj; them, and removed at pleasure m the consists in surrounding a body in the solid 

same manner, though they adhere very firm- state with the powder of some other bodies^ 

]y to it when cold. Pitch, resin, and a small and exposing toe whole for a time in a clos* 

2uantity of tallow, tliickened with brick- ed vessel, to a degree of heat not sufficient 
ust, is much used at Birmingham for these to fuse^ the contents. Thus iron is con« 
purposes. Four parts of resin, one of bees verted into steel by cementation with char- 
wax, and one of brick dust, likewise make a coal; green bottle glass is converted into 
rood cement. This answers extremely well porcelain by cementation with sand &c. 
£>r fixing knives and forks in their hafts; iiee Irok and PoRcxi.Aiir. 
but the manufacturers of cheap articles of ^Csrasik. The name given by Br. ^ohnt 
this kind too commonly use resin and brick- of Berlin to those g^mmy substances which 
«lu8t alone, On some occasions, in which a swell in cold water, but do not readily dis« 
▼ery tough cement is requisite, that will not solve in it. Cerasin is soluble in boiling water» 
•rack though exposed to repeated blows; but separatesinajelly when the water cools* 
as in fastening to a block metallic articles . Water acidulated with sulphuric^ nitric, oT 
that are to be cut with a hammer and punch, muriatic acid, by the aid of a gentle heat^ 
workmen usually mix some tow with the forms a permanent solution of cerasin. Gum 
oement, the fibres of whidi hold its parts tragacanth is the best example of this spe- 
fogether. cies of vegetable product.* 

*Mr. Singer recommends the fbllowina^ ^Csiultk. The compotmd of oil or lard 

iBomposition as a goiid cement for electrical with bees wax, used by surgeons to screen 

apparatusc Five pounds of resin, one of bees ;Ulcerated surfaces from the air.* 

wax, one of red ochre, and two table spoon* *Casi]f . A peculiar substance which pre* 

fuls of plaster of Paris, all melted together, dpitates, on evaporation, from alcohol, which 

A cheaper one for cementing voltaic plates has been digested on grated cork« Suber- 

into wooden troughs is made with ax cerin would have been a fitter name. Chev- 

pounds of re«n, one pound of red ochre, reul, the discoverer, describes this substance 

naif a pound of plaster of Paris, and a quar- as consisting of small white needles, which 

ter of a pint' of unseed oil. The ochre and sink and merely soften in boiling water. 

plaster ok' Paris should be well dried, and 1000 parts of boiling alcohol dissolve 2.42 of 

added to the otlier ingredients^ in a melted cerin, and only 2 oi wax. Nitric acid con- 

State.*!* verts it into oxalic acid. It is insoluble in an 

* Cbmsitt, ibr buildings. See Mobtab Ci- alcoholic solution of potash,* 

Mwm* *C£BiK. The namje given b^ Dr. John 

' to the part of common wax which dissolves 
f The meal of oil cake, or the residuum of in alcohol.* 
flaxseed, after the expression of the oil, is a *CxBiir. A variety of tha mineral aZZ<m- 
good lute; and when mixed with clay will ifo, lately examined by Berzelius. It con- 
enable it to bear very high temperatures sists of oxide of cerium 28.19, oxide of iron 
without cracking. It acts, no doubt, in that 20.72, oxide of copper 0.87, silica 30.17, 
aase, by creating pores in consequence of its alumina 1 1.31, lime 9.12, volatile water 0.40*. 
Carbonization. *Cbbits. The siliciferous oxide of ce- 
Calcined gypsum, or sulphate of lime, when rium. This rare mineral is criT a rose-red oi; 
powdered ana made into a paste with water, flesh-red colour, occasion&Qy tinged with 
sets in a few minutes. It is more cleanly for clove-brown. Its powder is reddish-gray, 
electrical apparatus, and more easily applied It is found massive and disseminated. In- 
than the cements above recommended. temal lustre resinous, but scarcely glim- 
Shell lac, in sticks, has been imposed up- mering. Its fracture is fine splintery, wiui in- 
on the public, in Philadelphia, as a new ce- determinate fragments. It is opaque, scratch- 
ment or a peculiarly costly kind; and as much es glass, gives sparks with 8tee( is difficult 
has been demanded for a stick, weighing a to break, scarcely yields to the knife, and 
few penny weights, as would buy a pound, gives a grayish-white streak. It is infusible 
Applied to potters' ware, or glass heated before the blow-pipe; but heat changes the 
above the temperature of boihng water, it is gray colour of the powder to yellow. It con- 
an excellent cement. sists, by Hisinger's analysis, of 18 silica. 
The application is much facilitated, by dis- 68.59 oxide of cerium, 2 oxide of iron, 1.25 
solving the lac in its weight of very strongs lime, 9.6 water and carbonic acid, and 0.56 
boiling alcohol, so as to make a thick paste, loss, in 100 parts. Klaproth found 54.5 oxide 
This being smeared over the edges of the of cerium, and 34.5 silica, in the hundred 
fractured pieces, they must be boubd to- parts. It is found only in the copper mine 
gether and subjected to the rays of a fire, of Bastnaes near Riddarhytta in Sweden^ 
tin water will boil when dropped on them, accompanied by the ores of copper, molyb* 
When a crack is to be mended, more spirit dena, and bisiQUth. Its sp. gr. iB ^roi^ 4.6 
must be used, so that the 9alution may be to 4.9«* 
^^ ' enoui^h to run i^. 
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♦Ceriwm. The metal whose oxide exists which are deeomposable by beat. Theif 

in the preceding mineral.* taste is at first pungent, afterward very su- 

To obtain the oxide of the new metal, the gaiy. The whiie oxide unites more readily 

cerite is calcined, pulverized, and dissolved with the acid. 

in nitromuriatic acid. The filtered solution Muriatic acid dissolves the red oxide with 

being neutralized with pure potash, is to be effervescence. The solution crystallises con. 

prtcipitated by tartrate of potash, and the fusedly. The salt is deliquescent, soluble 

precipitate, well washed, and afterward cal- in an equal wei^t of cold water, and in 

cuied, IS oxide of cerium. three or four times its weight of alcohol. 

♦The attempts to obtain the pure metal, • The flume of this solution, if concentrated, 

by Igniting the oxide purified from iron by is yellow and sparkling; if not, colourless; 

oxalic acid, in contact with tortaric acid, oil, but on agitation it emits white, red, and pur- 

and lampblack, have in a great measure pie sparks. 

failed. \ white brittle carburet was only Carbonic acid readily unites with the ox- 

obtained* ide; This is best done by adding carbo- 

Cerium is susceptible of two stages of nate of potash to the nitric and muriatic 

oxidation; in the firet it is white, and tliis by solution of the white oxide, when a light 

calcination becomes of a fallow-red. precipitate will be thrown down, which on 

The white oxide exposed to the blow- drying assumes a shining silvery appear- 

pipe soon becomes red, but does not melt, ance, and consists of 23 acid -4- 65 oxide 4- 

or even agglutinate. With a large proportion 12 water, 
of borax it fuses into a transparent globule. The white oxide unites cUrectly with tar- 

The white oxide becomes yellowish in the taric acid, but requires an excess*to render 

open air, but never so red as by calcination, it soluble. 

because it absorbs carbonic acid, which pre- ^Cbkumbit of the ear. It is a yellow co- 
vents its saturating itself with oxygen, and loured secretion, which lines the external 
retains a porUon ot water, which diminishes auditory canal, rendered viscid and concrete 
Its colour. by exposure to air. It has a bitter taste, 

Alkalis do not act on it; but caustic potash melts at a low heat, and evolves a slightly 

in the dry way takes part of the oxygen aromatic odour. On ignited coaU, it lives 

from the red oxide, so as to convert it into out a white smoke, similar to that of biini- 

the white without altering its nature. ing fat, swells, emits a fetid ammoraacid 

♦The protoxide of cenum is composed odour, and is converted into a liebt coal 

by Hismger of 85.17 metal -f- 1483 oxygen, ai ku- i * 

and the peroxide of 79.3 metal -f- *0.7. The -^iconol dissolves 7 pf it, and on evapora- 

protoxtde lias been supposed a binary com- ^'^^ leaves a substance resembling the rean 

poundofcerium5.75-f oxygen Mndthe per. ofbile. The-J which renuuned a^ albumen 

oxide a comp«/und of 5 75 X 2 of cerium ^.^ , . . i u- u u • • *: i 

+ 3 oxygen. An alloy of this metal with '"ixed with oil, which by mcmeration leave 

iron was obtained by VauqueUn. **^ ^^^ phosphate of lime. Hence, the 

ITie salts of cerium are white or yellow ^*^^^^ constituents are five; albumen, an in- 

coloured, have a sweet taste, yieW a white *Pjs8*ted Oil, a colouring matter, soda, and 

precipitate with hydrosulphuret of potash, calcareous phosphate.* 
but none with sulphuretted hydrogen; a J'Ehusb, or White Lbab. See Lejj). 
milk-white precipitate, soluble in nitric and *Cbtikb. The name given by Chevreul 

muriatic acids, with ferropnissiate of potash *** spermaceti. According to Berard, who 

and oxalate of ammonia, none with infiision anatyzed it on M. Gay -Lussac's plan, by pass- 

of galls, and a white one with areeniate of ^"^ *^ vapour through ignited peroxide of 

potash.* copper, cetine consists of 81 carbon, 6 oxy- 

Equal parte of the sulphuric- acid and red &«"> a"d 13 hydrogen, in 100 parts.* 
oxide, with four parts of water, unite by the *^^^^^^'^^' '^^'^ mineral, the pleonaste 

assistance of heat into a crystalline mass, o^Hauy, comes from Ceylon, commonly ia 

which may be completely dissolved by add- ES"*^"*-? P»*^ce^ but occasionally in crystals. 

tmr more acid, and heatino. iht^m tntrt^tht^v The primitive form of Its crystals IS a reRu- 



orange, others ok a lemon colour. The sul- ^"^y"' *" «.«i6v/-uiuc, pwwin^ luio uiacK, 
piiate of cerium is soluble in water only with • ^™^]* ?" minute inspection appears green- 

an excess of acid. Ita taste is acid and saccha- **"/," °*® a rough surface, with little exter- 

rine. The sulphuric acid combines readily ]«" l^istre, but splendent internally. The 

with the white oxide, particu^rly in the ^^clure is perfect flat conchoidal, with very 

state of carbonate. The solution has a saccha- »»arp..iiged fragments. It scarcely scratches 

rme taste, and readily afloids white crystals. 3"T^* u ** ^^^^^ than spinelL It is eaai^ 

Nitric acid does not readily dissolve the uf u ""u . f *P' P*' ^^^' ''^* ^^ ** *"*^'*" 

red oxide without heat. With an excess of ***1 ^^ *"® blow-pipe.* 

acid, white deliquescent crystals Are formed, 'tiusASiTa, This ounem oocun in CX7«> 
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tals, whose pritnitiTe form is nearty a cube, oonsktered them as relics of alchemiatkal 

, „„!<» obscurity, and have almost totally rejected 
since the angle at the summit is only 96^ • ^j^gj^ ^^ Very litUe of system appears in 

It is found in that form* and also with 6 of the ancient characters of chemists: the char- 
its edges truncated, and the truncatures actevs of Bergmanfn are chiefly grounded on 
united 3 and 3 at the two opposite angles, the ancient characters, with additions and 
while the other six angles are truncated, improvements. But the characters of Has^ 
It occurs also in double six-nded pyramids, wi^ratz and Adet are systematical through- 
applied base to base, having the six angles out. The former are exhibited in Plate III. 
at the base, and the three acute edges of and the latter in Plate IV. 
each pyramid truncated. It is white, or CoAiteoiL. When vegetable substances 
with a tinge of rose colour, and sometimes are exposed to a strong heat in the appara- 
transparent. . It scratches glass, fuses by the tus for distillation, the fixed residue is called 
blowupipe into a White spongy mass, and Ytas (^rcoaL For general purposes, wood is con- 
a 8p, gr, of 2. 72. Its constituents are 43.33 verted into charcoal by building it up in a 
silica, 22.66 alumina, 3.34 lime, 9^4 soda pyramidal form, covering the pile with clay 
and potash, water 21. It is found in scatter- or earth, and leaving a few air-holes, which 
ed crystals in the fissures of some trap rocks, are closed as soon as the mass is well light- 
and in the hoUowa of certain geodds, dissemi- ed; and by this means the combustion is car- 
nated in the same rocks. It occurs in the ned on in an imperfect manner. In the fo- 
quarry of Alteberg near Oberstein.* rest of Benon, near Rochelle, great attention 

Chalk. A very common species of cal- is paid to the numu&cture, so that thechar^ 
eareous earth, of an opaque white colour, coal made there fetches 25 or 30 per ceni 
very soft, and without the least appearance more than any other. The wood is that of 
of a polish in its fracture. Its specific gravi^ the black oak. It is taken fiom ten to fif. 
is from 24 to 2.6, according to Kirwan. It teen years old, the trunk as well as the 
contains a little siliceous earth, and about branches cut into l^ets about four feet long, 
two per cent of clay. Some specimens, and and not split The largest pieces, however, 
perhaps most, contaun a little iron, and Berg- seldom exceed six or seven inches in dia«> 
mann affirms that muriate of time, or mag^e- meter. The end that rests on tiie ground 
sia, is often found in it; for which, reason he la cut a Uttle sloping, so as to touch it mere- 
directs the powder of chalk to be several ly with an edge, and they are piled nearly 
times boiled in distilled water, before it is upright, but never in more than one story. 
^ssolved for the purpose of obtaining pure The wood is covered all over about four ia- 
cakareous eanh. ches thick with dry grass or fern, before it 

^Ckaik ^ Black). Drawing slate. The is enclosed in the usual manner with clay; 
eolour of this mineral is grayish or bluish- and when the wood is charred, half a ban^ 
Mack. Ifasstve. The principal fracture is of water is thrown over the pile, and eart& 
glimmering and slaty, the cross fracture dull, to the tlikkness of five or six inches is 
and fine earthy. It is in opaque, tabular thrown on, after which it is left fbur-aod- 
fragments^ stains paper black, streak glisten- twenty hours to cool. The wood is always 
kig, and the same colour as the surface; used in the year in which it is cut. 
easily cut and broken; sp. gr. 24; becomes In charring wood it has been conjectured* 
red m the fire, and fidls to pieces in water, that a portion of it is sometimes converted 
It occurs in primitive mountuns, often ac- into a pyrophorus, and that the explo»ons 
eompanied by alum slat^. It is used in cray- that happen in powder-mills are sometimes 
on drawing, whence its name.* owing to this. 

^hai;k Stokss. Gouty concretions whose * Charcoal is made on the great scale, by 
true nature was first discovered by Dr. Wol- igniting wood in iron cylinders, as I have 
laston, and described by him in his admira- described under Acxtic Acid. When the 
ble dissertation on urinary calcuti, published resulting charcoal is to be used in the ma- 
in the Phil. Trans, for 1797. See Goutt nufacture of gunpowder, it is essential that 
CoHcaKnoHS.'" the last portion of vinegar and tar be suffer- 

CHAZ.K (Rsd). This is a clay coloured by ed to escape, and that the reabsorption of 
tiie oxide of iron, of which it contains from the crude vapours be prevented, by cutting 
16 to 18 parts in the hundred, according to off the communication between the interior 
Binman. of the cylinders and the apparatus for con- 

CoAiK (Spakish). The soap rock is fre- deasing the pyrolignousacid, whenever the 
quentiy distinguished by this name. fire is withdrawn from the furnace. U this 

CaAaAGTSRs (CaxMicAx.). The chemical precaution be not observed, the gunpowder 
oharacters were invented by the earlier che- made with the charcoal would be of inferior 
miscs, probably with no other view than to quality. 

save time in writing the names of substances In the third volume of TiUoch's Magazine, 

that frequently occurred, in the same man- we have some valuable facts on charcoal, by 

ner as we avoid repetitions by the use of Mr. Mushet. He iustlv observes, that the 

- proaottoik But tha qodfiros seen to have peodHoe of chaiooMifttlie saudl way, difient 
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ilMm'fliat on the Urge scale, m whisb the absolute ^mmtitj oTcaibon it contMns. Ttis 

quantity of char depends more upon the following is his table of results, reduced to 

hardness, and compactness of the texture of 100 parts, from experiments on one pount 

Wood, and ^e skitl of the workman in ma- avoirdupois of wood. 
Baging the pytunid of faggots» than on the 
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Volatile 

Matter. 


CharcosL 


Ashes. 


Charcoal by 
Proust. Rumfoid^ 


Oak» 


76.895 


22.683 


0.423 


20. 43.00 


Ash, 


81260 


17.972 


0.768 


17. 


Birch, 


80717 


17 491 


1792 




Horwsy Fine, 


80.441 


19.204 


0.355 


20. 44.U 
Black Ash. 


Mahograny, 


73.528 


25.492 


0.980 


25. 


Sycamore, 


79 20 


19.734 


1.066 


Willow. 


Holly, 


78.92 


19.918 


1.162 


17. 
EeartofOak, 


Scotch Pin^ 


83.095 


16.456 


0.449 


19. 


Beech, 


79.104 


19941 


0.955 
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lEim, 


79.655 


19.574 


0.761 


43.2? 1 


Walnut, 


78.521 


20 663 


0.816 
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American Maple, 


79.331 


19.901 


0.768 


42.2? 1 

Qoaiacum. J 

S4. 1 










Do. Black Beech, 


77.512 


21.445 


1.033 


Laburnum, 


74.234 


24 586 


1.180 


Popbr. 1 


Umum Vitx^ 
Sallow, 


72 643 


26.857 


0.500 


43.57 


80.371 


18.497 


1.132 
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Lime. 


Chesnut, 


76.304 


23.280 


0.416 


43.59 



MM. Clement and Desormes say, that wood 
affords one-half its weight of charcoal I con- 
sider the statements tn Mr. Miishet and M. 
Proust, much more correct. They coincide 
with the experiments to which I have refer- 
red in treating of the extraction of vinegar 
from wood. (See Acsnc AcidJ M. Proust 
says, that good pit-coals afford 70, 75, or 80 
per cent of charcoal or coak; from which 
only two or three parts in the hundred of 
ashes remain after combustion. TiUoch^s 
Mag. vol viii.* 

Charcoal is black, sonorous, and brittle, 
and in general retains the figure of the ve- 
getable it was obtained from. U, however, 
Sie vegetable consist for the most part of 
water or other fluids, these in their extrica- 
tion win destroy the connexion of the more 
fixed parts. In this case the quantity of 
aharcoal is much less than in the former. 
The charcoal of oily or bituminous sub- 
atances is of a light pulverulent form, and 
rises in soot. This cnarcoal ot oils is called 
lampblack. A very fine kind is obtained 
from burning alcohol. 

Turf or peat has been charred lately in 
France, it b sud by a peculiar process, and, 
according to the account given in Sonnini*s 
Journal, is superior to wood for this purpose. 
Charcoal of tuif kindles slower than that of 
wood, but emits more flame, and bums long- 
<Kr. In a gtikliiiutb'a fiimaoe it liiaed dereii 



ounces of gold in ei^ht minutes, while wood 
charcoal required sixteen. The malleablKty 
of the gold, too, was preserved in the fonn- 
er imstance, but not in the latter. Iron heat- 
ed red-hot by it in a forge, was rendered 
more malleable. 

From the scarcity of wood in this country, 
pit-coal charred, is much u»ed instead of cIuun 
coal by the name of Coak. See Cabbov. 
' Chat, or Chata-Root. This is the root 
of the OldenlofuUa wnbeUatOf which grows 
wild on the coast of Coromandel, tmd is 
likewise cultivated there for the use of the 
dyers and calico printers. It is used for the 
same purposes as madder mih us, to which 
it is said to be far superior, giving the beau- 
tiful red so much admired in the Madras cot* 
tons. 

CHXX.4S. Milk consists of butter, cheese^ 
a saccharine matter called sugarof milk, and 
a small quantity of common salt, together 
with much water. 

if any vegetable or minersl add be mix- 
ed with milk, the cheese separates, and, if 
assisted by heat, coagtdates into a mass. 
The quantity of cheese is less when a mine- 
ral acid is used. Neutral salts, and likewise 
all earthy and metallic salts, separate the 
ch . e from the whey. Sugar and giun ara- 
bic produce the same effect. Caustic alka- 
lis will dissolve the curd by the assistance 
of a boUi^g heat, and acids oocaslon a pre* 
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t^itstion asrain. Teif^table acids hftve ve- which investigAtes the compCNiitSonof inate«<. 

ry little solvent power upon curd. This ac- rial substances, and the permanent chang«tf 

jpoutits for a greater quantity of curd be- of constitution which their mutual actions 

ing^ obtained when a vegetable acid is used* produce.* 

But what answers best is rennet, which is * CmtKoroTnvu OinvM, A plant remark- 
made by macerating in water a piece of the able, according to MM. Chevalier and Las- 
last stomach of a catf, salted and dried for sei^^, for containing uncombined ammonia, 
this^urpose. which is probably the vehicle of the remark- 

Scheele observed, that cheese has a consi- ably nauseous odour which it exhales, strongs 
derable analogy to albumen, which it resem- ly resembling that of putrid fish. Whtfi the 
bles in being coa^ulable by fire and acids, plant is bruised with water, and the liquor 
Soluble in ammonia, and aifording the same expressed and afterwards distilled, we pro- 
products by distillation or treatment with cure a fluid which contains the subcarbonate 
nitric acid. There are, however, cercun dif« of ammonia, aikl an oily matter, which gives 
ferences between them. KoueUe obsen^ed the fluid a milky appearance, if the ex- 
likewise9 a striking analogy between cheese pressed juice of the chenopodium be evapo- 
and the gluten of wheat, and that found in rated to the consistence of an extract, it is 
the feculx of green vegetables. By knead- found to be alkaline; there seems to be ace- 
ing the gluten of wheat with a Uttk salt and tic acid in it. Its basis is said to be of an al- 
a BmaU portion of a solution of starch, he buminous nature. It is stated also to contain 
gave it the taste, smeU, and unctuosity of a small quantity of the substance which the 
cheese, so that after it had been kept a cer- French call osmazome, a little uf an aroma- 
tain time, it was not to be distinguished from tic resin, and a bitter matter, soluble both in 
the celebrated Rochefort cheese, of which it alcohol and water, as well as several saline 
had all the pungency. This caseous substance bndies. llie following is stated as the re- 
from gluten, as well as the cheese of milk, suit of their analysis, which, however, seems 
appears to contain acetate of ammonia, after somewhat complex: 1. Subcarbonate of am- 
it has been kept long enough to have under- raonia, 2. Albumen, 3. Osmazone, 4. An aro- 
gone the requisite fermentation, as may be roatic renn, 5. A bitter matter, 6. Nitrate 
proved by examining it with sulphuric acid, of potash in large quantity, 7. Acetate and 
and with potash. The pungency of strong phosphate of potash, 8. Tartiate of pot- 
cbee8e,too, is destroyed by alcohol. ash. It is said that 100 parts of the dried 

* In tlie 11th volume of Tilloch's Magazine plant produce 18 of ashes, of which 5i are 
there is an excellent account of the mode of potash.* 
making Cheshire cheese, taken from the * CmBT. See HoRKSioms.* 
Appricultural Report of the county. « If the * Chiastolitb. A mineral crystallized in 
milk,'^ says the reporter, <■ be set together four-sided, nearly rectangular prisms. Oa 
▼eiy warm, the curd, as before observed, will looking into the end of the prism, we per- 
befirm; in this case, the usual mode is to ceive in the axis of it a bkckish prism, smT" 
take a common case-knife, and make inci- rounded by the other, which is of a grayish, 
sions across it, tothe full depth of the knife's yellowish, or reddish-white colour. From 
blade, at the distance of abouc one inch; and each angle of the interior prisms, a blackish 
aj^n crosBways in the same manner, the in* line extends to the corresponding angle of 
ciaions intersecting each other at right an- the exterior. In each of these outer angles. 
gles. The whey rising through these inci- there is usually a small rhomboidal space^ 
sions is of a fine pale-green colour. The filled with the same dark substance which 
cheese-maker and two assistants then pro- composes the central prism. The black 
ceed to break the curd; this is performed matter is the same clay-slate with the rock 
by their repeatedly putting their hands down in which the chiastolite is imbedded. Frac- 
into the tub; the cheese-maker, with the ture, foliated with double cleavage. Trans* 
flddmming dish in one hand, breaking every lucent. Scratches glass. Rubbed on seal- 
part of it as they catch it, raisin^f the curd ing-wax, it imparts negative electricity. Its 
m>m the bottom, and still breaking it This sp. gr. is 2.94. Before the blow-pipe it is 
part of the buaness is continued rill the whole convertible into a whitish enamel. The on« 
IB broken uniformly small; it generally takes ly mineral with which chiastolite or macle 
Qp about 40 minutes, and the curd is then can be confounded, were it not crystallized, 
kft covered over with a doth for about half is steatite; but the ktter communicates posi- 
an hour to subside. If the milk has been tive electricity to sealing-wax. It has been 
set cool together, the curdf as before men- found in Britanny, in the Pyrenees, in the 
tioned, will be much more tender, the whey valley of Barege, and in (Alicia in Spain, 
will not be so green, but rather of a milky near St. James of Compostella. The inte- 
appearance." The above account of cheese- rior black crystal is properly an elongated 
making is evidently at variance with that four-sided pyramid.* 

E' ven by Dr. Thomson in the 4tli volume of * C&LoaATE«. Compounds of chloric acid 

B system.* with the sab&ihie l^asss. See Ciaoaie 

^CoaHMRimT iDi|f be dotoed^ the seienoe Asau* 
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* CnoBic ken. See ketn (Cnuimic) .* condutioir is, that muriatic acid gas contadiMi 
• * CitiomiOES. Ck^mpoands of chlorine with about one quarter of its weight of watex; 
combustible bodies. See CHfcOBinx and the and that oxy muriatic acid is not dccomposar 
respective substances * ble by any substances but hydrogen, or sucb 

. * CflLOBurs. The introduction of this as can form triple combinations with it. 
term, marks an era in chemical science. It ** One of the most singular facts that I 

origpinated from the masterly researches of have observed on this nubject, and which I 

Sir H. Davy on the oxymuriatic acid gas of have before referred to, is that chamoa^ 

the French school, a substance which, after even when ignited to whiteness in ozymu* 

tesisl^ng the most powerful means of de- riatic or muriatic acid gases, by the voitaiQ 

composition which his sagacity could invent, batter}', effects no change in them, if it ha4 

or his ingenuity apply, he declared to be, been previously freed from hydrogen and 

according to the tnie logic of chemistry, an moisture, by intense ignition invdcuo. 
elementary body, and not a compound of ^ This ejcperiment, which 1 have several 

muriatic acid and oxygen, as was previous- times repeated, led me to doubt of the ex* 

Iv imagined, and as its name seemed to istence of oxygen in that substance, which 

denote. He accordingly assigned to it the has been supposed to contain it, above all 

term chlorine, descriptive of its colour; a others, in a loose and active sute; and to 

name now geneially used. I'he chloridic make a more rigorous investigation, than 

^eoryt>f combustion, though more limited bad hitherto been attempted ibr its detec* 

in its applications to the chemical plienome- tion." 

na of nature, than the antiphlogistic of La- He then proceeds to interrogate nature 

▼oisier« may justly be regarded as of equal with every artifice of experiment and rea* 

importance to the advancement of the sci« soning, till he finally extorts a confession of 

ence itseif. IVhen we now survey the Trans* the true constitution of this mysterious mu- 

actions of tlie Uoyal Society for 1808, 1809, riatic essence. The above paper, and Iiis 

1810, and 1811, we feel overwhelmed with Bakerian lecture, read before the Boyal So* 

astonishment at the unparalleled skill, la- ciety in Nov. and Dec. 1810, and pubhshed 

bour, and sagacity, by which the great Engr in the first part of their transactions for 181 1, 

lish chemist, in so short a space, prodigiously present the whole body of evidence for the 

multiphed the objects and resources of the undecompounded nature of oxymuriaticacid 

science, while he promulgated a new code g:\s, thenceforward styled chlorine, and tliej 

of laws, flowing from views of elementary will be studied in every enlightened age and 

action, equally profound, original, and su- counti-y, as a just and splendid pattern of in« 

bbme. The importance of the revolution ductive Baconian logic. These views wert 

produced by his researches on chlorine, will slowly and reluctantly admitted by the che^ 

jtistify us in presenting a detailed account of mical philosophers of Europe. The hypo- 

the steps by which it lias been effected. How thesis of Lavoisier, that combustion was mere* 

entirely the glory of this great work belongs ly the combination of oxygen with a biisi% 

to Sir U. Davy, notwithstanding some invi* had become as favourite an idol with, the 

dious attempts in this country, to tear the learned, as the previous hypothesis of Stahl, 

well-earned laurel from his brow, and trans- that one phlogistic principle pervaded sQ 

fer it to the French chemists, we may rea- combustible bodies, which was either evolved 

dily judge by the following decisive facts, in heat and light, or quietly transferred to an 

I'he second part of the Phil. Trans, for incombustible, imparting that mflammability 

2809 contains researches on oxymuriatic to the new substance, which its former com* 

acid, its nature and combinations, by Sir H. paiiionhad secretly lost. Stahl's ideaof conh 

Davy, from which I shall make a few inter- bustion is the more comprehensive, andvuiy 

esting extracts. still be true; Lavoisier's as a general propo* 

** in the Bakerian lecture for ISOS,** says sition, is certainly false.f 
he, *' 1 have given an account of the action In 1812 Sir H. Davy published his £le« 

of potassium upon muriatic acid gas, by ments of Chemical Philosophy; containing a 

which more than one-third of its volume of systematic account of his new doctrines con- 

bydr >g€n is produced; and I have stated, ceming the combination of umple bodies, 
that muriatic acid can in no instance be pro- -^ 

cured from oxj'muriatic acid, or from di-y f It appears to me that StahPs doctrine it 

muriates, unless water or its elements be false, both as a general and particular pro« 

present. position. According to him, metals are com* 

<*In the second volume of the Mimoirti pounds oftheir own osddes, now known to be 

D'Arciicil, MM. Gay-Lussac and Thenard Compounds containmg metals as ingp%^ents{ 

have detailed an extensive series of facts np- and this error was extended to explain the 

on muriaric acid, and oxymuriatic acid, relation between every combustinle, and 

Some of their experiments are similar to its compounds fbrmed with oxygen. The 

those I have detailed in the paper just re- doctrine of Stahl never can be true, until it 

{erred to; others are peculiarly their own, ceases to be an axiomi^ that the less ouin^ 

and of a very curious kipdi theb general •ontain tbe greater* 
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OUoiiiie n theie placed in the flame rank mvriatic gta as a compound bodj." Thift 
with o»rgen, and finally removed from the pressure of public opinion becomes conspi* 
class of acids. In 1813, M. Thenard pub- cuous at the end of the volume. Among^ the 
fished the first volume of his 'JVaU^ de Chi- additions, we have the following decisive 
mU EUm^ntaire Th^oriqne et PtaHqw. This evidence, of the lingering attachment to the 
distinguished chemist, the fellow -laboiirer of old theory of Lavoisier and Berthollet.— «• A 
M. Gay-Lussac, in those aWe researches on pretty considerable number of persons who 
the alkalis and oxymuriatic acid, which form have subscribed for this work, desiring a dc- 
Ae honourable rivalry of the French school bailed expknation of the phenomena, which 
tothebnfliant career of Sir H. Davy, states, oxygenated muriatic gas presents, on the 
at pa|(e 564. of the above volume, the com- supposition that this gas is a simple body, 
portion ofcwmurmticacidas follows: *«C«m- we are now going to explain these pheno- 
t^^Vt: Thj«W«ated muriatic gas. con- mena, on this supposition, by considering 
^s the half €f its volume o* oxygen gas, ^^^^ attentively. The oxv^nated muriatic 
not including that which we may suppose in ^. ^j ^^^ ^ offhlarine; its com- 

munatic acid. It thence follows, that it is K;»-,fr;««« wifK *>t.^«.>K^«..» «..,ir>K... «,.-.** 

etoYgentforthe specific gravity otoxyge- ^^^^ which results from equal parts in vol- 

nated muriaticgas « 2 47 a^ t^t /.T" ^^^ «^ hydrogen and oxygenated muriatic 

gen pas, 1.1034.- « M. Chenevixhrst de- ^.{^ hohydrochlcfii^acid; the super- 

termined the proportion of its constituent J^ygenated muriatic acid, will be chlJram 

principles. MM. Gay-Lussac and Thenard ^/^^ ^„j ^j^^ hypei-oxygenated muriatic, 

dctermineditmoreexactly,aiKlshowedthat ^^^ ^^ the first, comparable to the 

we conW not decompose the oxygenated hydriodic acid, and the last to the iodic 

munatic gas, but by putting it in contact ^^.j„ j^ j.^^^ therefore, we evidently see. 

With a body capable of umtang with the trvo ^j^^^ ^^ ^^^ ^^^^^ ^^^ ^^^^^.^ ^j,^^ ^^^^^ 

elcmente of this gas, or with munatic acid. ^^- -^ p^ ^ has been mbre Aan 

Iheyamiounced at the wme time, that they insinuated, it was only the researches on 

could explam aU the phenomena winch it i^jj^^^ ^^ admirably conducted by M. Gay- 

presents, by conadenng it as a simple, or l^ ^^^^ ^ ^^^ auxiHaiy attack of the 

as a compcHind body. However, th»s last hypothesis, eventually opened the 

epimon appew-ed more probable to them. ^^% ^^(^ adherents, to the evidence long 

11. Davy on the contrary, embmced the firat, advanced bv Sir H. Davy. It will bl 

admitted it excluMvely, and sought to fortify peculiarly instructive, to give a general 

It, hy^ «P5"n»«nt» ^*^>ch are pecuhar to ^^^1;^,^ ^f ^^^^ evidence, which h^ been 

"*?* ^^' ^' , , ^ ,. «« J, mutilated in some systematic works on che- 

In the second volume of M. Thenard's ^jg^ ^^ frittered away into fragments. 

work, published in 1814, he explains the mu- o- « x^ u /j • .• 

.-1 :«f;«« ^*- «ki««:.,^ ««^ «^«.««;o «^««« Sir H. Davy siibiected oxymunaUc » 



tual aition of chlorine and aiimonia gases , Sir H Davy subjected oxymuriatic gas, 

M^i^i.. -..» ♦K-. ^-^,«-.wv..- «i,^^«.. M fir.^A»« to the action of many simple combustibles, 

jolely on the oxygenous theory ' On peut ^ j ^ J ^ P compounds 

d^montrer par ce dernier Droc6cI^ que e ^^ endeavoured to eliminate oxygen. 

gas muriatique ox,g^6 doit contemr 14 by the most energetic powers of affinity and 

moitie de son volume d^oxigane. uni i ^^j^^j^ electricity, but without success, at 

Pacide muriatique." P. 14r.--In the 4th ^^ foUowing abstract will show. 

volume which appeared in 1816, we find « ^«. ^ • ♦ ««• 1 «. u • * ^j .. 1 • 
.. r 11 ..,• €€ n 4 t ^ If oxymuriatic acid gas be introduced in- 

the following passac^es: ** Oocygenaied mu- . „ ■'^ . 1 „ « j ° r • ^ «. • • 4.* 

^•o,.v «... nJvn..ntt.^ T«„r?5;o cr.« in to a vesscl exhausted,«f air. Containing tin; 



26.4 of muriatic acid, to pass to the sUte substance is a combination of muriatic acid 
of neutral muriate. Of consequence, o48 of ^^^ Q^ide of tin, oxide of tin ought to be 
this last acid supposed dry, and 100 of oxy- separated from it by means of ammonia.— 
gen, form this gas. But the sp. gr. of oxy- jje admitted ammoniacal gas over mercury 
gen is 1.1034, and that of oxygenated mu- to a small quantity of th^ liquor of Libavius; 
riatic i^as is 2.47; hence, this contains the it was absorbed with great heat, and no gas 
half of its volume of oxygen." P. 52. was generated; a solid result was obtained. 
The force of Sir H. Davy's demonstra- which was of a dull white colour: some of 
tions, pressing for six years on the public it was heated, to ascertain if it contained 
mind of the French philosophers, now be- oxide of tin; but the whole volatilized, pro- 
gins to transpire in a note to the above ducing dense pungent fumes. 

pttsaage. ** We reason here,'* says M. Another experiment of the same kind, 

Thenard, " obviously, on the hypothesis, made with gieat care, and in which the am- 

vhich consists in regarding oxygeuAied monia was used in great excess, proved that 

VOL. X. 36 
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^e li(]j&or of libavhis caimot be dectnn- of tin and-mttiiate of aznmoma pan be pro* 

pounded by ammonia; but that it forms a cured by ammoma. In this case, oxygen 

new combination with this substance. may be conceived to be supplied to the tin» 

He made a connderable quantity of the and hydrogen to the oxymuriatic acid, 
solid compound of oxymuiiatic acid and The compound formed by burning pho» 
phosphorus by combustion, and saturated it phonis in oxymuriatic acid, is in a similar 
with ammonia, by heating it in a proper re- relation to water. If that substance be add- 
ceiver filled with ammoniacal gas, on which ed to it, it is resolved into two powerful 
it acted with great energy, prodncing much acids; oxygen, it may be supposed, is fiir- 
heat; and they formed a white opaque pow- nished to the phosphorus to form phosphoric 
der. Supposing that this substance was acid, hydrogen to the ox^uriatic acid to 
composed of tlie dry muriates and phos- form common muriatic acid gas. 
phates of ammonia; as muriate of ammonia He caused strong explosions from aa 
H very volatile, and as ammonia is driven off electrical jar to pass through oxymuriatic 
from phosphoric acid, by a heat below red- ps> by means of points of platina, for sevend 
ness, he conceived that, by igniting the pro- hours in succession; but it seemed not to 
duct obtained, he should procure phosphoric undergo the slightest change, 
acid; he therefore introduced some of the He electrized the oxymuriates of phos. 
powder into a tube of green glass, and heated phorus and sulphur for some hours, by the 
& to redness, out of the contact of air, by a power of the voltaic apparatus of 1000 dou- 
spirit lamp; but found, to his great surprise, ble plates. Jio gas separated, but a minute 
that it was not at all volatile nor decomposa- quantity of hydrogen, which he was inclined 
ble at this degree of heat, and that it gave *<> attribute to the presence of moisture in * 
off no gaseous matter. t^.e MJparatus employed; for he once, ob- 
The circumstance, that a substance com- tained hydrogen from Libavius's liquor by 
posed principally of oxymuriatic acid, and a similar operation. But he ascertained thai 
ammonia, should resist decomposition^ or this was owing to the decomposition of wa- 
change at so high a temperature, induced ter adhering to the mercury; and in some 
him to pay particular attention to the pro- late experiments made with 2000 double 
perties of this new body. plates, in which the disdiarge was from pla- 
it has been said, and taken for granted by tins wires, and in which the mercury, t^ed 
many chemists, that when oxymuriatic acid for confining die liquor was carefully boiled, 
and ammonia act upon each other, water is there was no production of any permaneoft 
formed; he several times made the experi- elastic matter. 

ment, and was convinced that this is not Uie Few substances, perhaps, have less claim 
case. to be considered as acid, than oxymuriatic 
He mixed together sulphuretted hydrogen acid. As yet we have no right to say that 
in a high degree of purity, and oxymuriatic it has been decompounded; and as its ten- 
add gas, both dried, in equal volumes. In dency of combination is with pure mflam- 

this instance tiie condensation was not * mable matters, it may possibly belong to the 

4o; same class or bodies as oxygen, 

sulphur, which seemed to contain a little May it not in fact be a peculiar acidifying 

oxymuriatic acid, was formed on the sides of and dissolving principle, forming compounds 

tiie vessel; no vapour was deposited; and with combustible bodies, analogous to acids 

the residual gas contained about ^of muri containing oxygen, or oxides, in their proper- 

^x.^ J J ^, • J • « ' ties and powers of combination; but differ- 

atic acid gas, and the remainder was inflam- -^g from them, in being for the most part 

urul • *• • T * J X. decomposable by water.? On this idea mu- 

Wben oxymuriatic acid is acted upon by viatic acid may be considered as having hy- 

Sw^ '^"l l^"'*^ volume of hydrogen, a com- drogen for its basis, and oxymuriatic acidfor 

bination takes place between them, and mu- Hs acidifying principle. And the phosphoric 

natic acid eas results. When munatic acid sublimate as having phosphorus for its basis, 

gas IS acted on by mercury, or any other and oxymuriatic acid for its acidiiVing matter 

metal, the oxymumtic acid is attracted rora And Libavius's liquor, and the compounds of 

the hydro|en, by the stronger affinity oi the araenic with oxymuriatic acid, may be Kgai* 

T^i ^ iT ^^ym""*^^' exactly similar to ed as analogous bodies. The combinations 

tbfij formed by combustion, is produced. of oxymuriatic acid with lead, silver, mer- 
T.Jnl wl ^''^ ""?" "P^^n ^^^*:/°™: • cury, potassium, and sodium, in this view, 

?oT ^* 7 ""^ ^'^""^ ^^^" "?*!'*^^^ considered would be considered as a class of bodies le! 

as muriates, or as dry muriates, but which lated more to oxides Uian acids, in theif 

^frlLT'^ combinations of oxv munatic powers of attniction.-.^aJfc. X«. 1809. 
acid With inflammable bases, may be easdy 

S^Slv w"k. • *^r !? ^^"'^ «n certain .^ o^^ midLv»>fiMc Go,. 

quantities to Libavius's hquor, a solid crys- ' 

tallized mass is obtained, th)m which oxide Sir H. used iu all cases small retorts of 
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jfften glMB, contaiaing^ from three to sz cu- mable bodies^ to form simple binuy com* 

Eieal inches, furnished with stop-cocks. The pounds; and in these cases, when it acts 

inetsdlic substances were introduced, the re- upon oxides, it cither produces the expulsion 

tort exhausted and filled with the gas to be of their oxygen, or causes it to enter into 

acted upon, heat was applied by means of a new combinations. 

^irit lamp, and after coolin|^, the results If it be said that the oxygen arises from 

were examined, and the residual gas ana- the decomposition of the oxymiiriatic g^, 

lyzed. And not from the oxides, it may be asked. 

All the metals he tried, except silver, why it is always the quantity contained in 

lead, nickel, cobalt, and gold, when heated, tlie oxide? and why in some cases, as those 

burnt, in the oxymuriatic gas, and the vola- of the peroxides of potassium and sodium, it 

tile metals with flame. Arsenic, antimony, bears no relation to the q^uantity of gas? 

tellurium, and anc, with a white flame, If there existed an^ acid matter in oxf- 

mercury with a red flame. Tin became muriatic gas, combined with oxygen, it 

ignited to whiteness, and iron and copper to ought to be exhibited in the fluid compound 

redness; tungsten and manganese to dull of one proportion of phosphorus, and two of 

redness; platina was scarcely acted upon at oxymuriatic gas; for this, on such an as« 

the heat of ihsion of the glass. sumption, should consist of muriatic acid 

The product from mercury was corroave (on the old hypothesis, free from water) 

sublimate. That from zinc was similar in and phosphorous acid; but this substance 

c(4our to that from antimony, but was much has no effect on litmus paper, and does not 

less^ volatile. act under common circumstances on fixed 

' Silver and lead produced horn-silver and alkaline bases, such as dry lime or magne- 

horn-lead; and bismuth, butter of bismuth. gia. Oxymuriatic gas, like oxygen, must 

In acting upon metallic oxides by oxy- be combined in large quantity with pecu- 

munatic gas, he found that those of lead, w^^ inflammable matter, to form acid mat- 

■ilver, tin, copper, antimony, bismuth, and ter. In its union with hydrogen, it instantly 

tcaumim, were decomposed m a heat below ^ddens the driest litmus paper, though a 

redness, but the oxides of the volatile metals gageous body. Contrary to acids, it expels 

wore readily than those of the fixed ones. J^ ^^^^ protoxides; and combine. 

.The oxides of cobalt and nickel were scarcely ^jjf peroxides 

M^ upon at a duU wd heat. The red w,i^„ potassium is burnt in oxymuriatic 

^^t 'SThetla^t^e will S ^»' * ^^y --P-"^ ^ obtained 'if potas- 

•rsenifSoiiid underwent no change at the ^^ ^*^°^^ ''i}^'' ^ify/^" *? expelled, and 

neatest heat that could be given it in the ^}^ ««"\« compound formed It is contrary 

glass retort, whilst the white oxide readily *? s^und logic to say, that this exact quan- 

decomposed. *'^y of o^ryffen is given oft from a body not 

In cases where oxygen was given off, it known to be compound, when we are cer- 

.was found exactly the same in quantity as ^^^^ of its existence in another; and all the 

that which has been absorbed by the metal <^»ses are parallel. 

Thus two grains of red oxide of mercury ab' Scheele explained the bleaching powers 
sorbed-£,of a cubical inch of oxymuriatic ?/ the oxymuriatic gas by supposing that 
J jp 1 1 rt ** destroyed colours by combining with 
gas. and afforded 0.45 of oxygen. Two phlogiston. BerthoUet considered it as act- 
grams of dark olive oxide fix)m calomel de- i^g by supplying oxygen. He made an ex- 
composed by potash, absorbed about-r^ periment, which seems to prove that the 

, ,^ , J Q4 ^ pure gas is incapable of altering vegetable 

of oxyrounatic gas, and afforded ~ of oxy. colours, and that its operation in bleaching 

pen, and corrosive sublimate was produced .^depends entirely upon its property of de- 

m both cases. composing water, and liberating its oxygen. 

In tlie decomposition of the white oxide He filled a glass globe, containing dry 

of zinc, oxygen was expelled exactly equal powdered muriate of lime, with oxymuri- 

to half the volume of the oxymuriatic acid ^tic gas. He introduced some dry paper 

Hbsorbed. In the case of the decomposition tinged with litmus that had been just heat- 

of the black oxide ol iron, and Uie white ^^^ jn^o another globe containing dry mu- 

oxide of arsenic, the changes that occurred riate of lime; afler some time this globe 

were of a very beautiiul kind; no oxygen ^^^3 exhausted, and then connected with 

was^venoft in either case, but butter of the globe containing the oxymuriatic gas, 

wsemc and arsenical acid formed in one in- ^„^\ ^„ appropriate set of stop-cocks, 

rtance, and the fermginous sublimate and ^j;^ • was exposed to the action of the 

led oxide of iron in the other. ^^^ V^ ^^^^^^ ^^ ^^1^^^ ^^^ p^^^^^ ^^ 

Genef'oi Conclusions and ObsfrvoHonSf i^ttt- after two days there was scarcely a "per- 

trated by ExperimetUs. ceptible alteration. 

Oxymuriatic gas combines with inflam- gome similar paper dried, introduced in- 



to gM iktX had not been expoted to mu* vhich must be collected in the iitst«r«pitt!ft 

fiate of lime, was instantly rendered white, matic troug^h. A gentle heat will favour iti 

It is generally stated in chemical books, extrication. In practice, the above pasty- 
that ozymuriatic gas is capable of being consistenced mixture is apt to boiloverin- 
condensed and crystallized at a low tern- to the neck. A mixture of liquid muriatic 
perature. He found by several experiments acid and manganese is therefore more con» 
tbatihis is not the case. The solution of oxy- venient for the production of chlorine. A 
muriatic gas in water freezes more readi- very slight heat is adequate to its expul< 
ly than pure water, but the pure gas dried sion from the retort. Instead of manganese, 
by muriate of lime undergoes no change redoxideof mercury, or puce-coloured ox- 
whatever, at a temperature of 40 below 0® ide of lead, may be employed. 
of Fahrenheit. The mistake seems to have This gas, as we have already remarked^ 
arisen from the exposure of the gas to cold is of a greenish -yellow colour, easily recog- 
in bottles containing moisture. nized by day-light, bat scarcely distinguish* 

He attempted to decompose boracic and able by that of candles. Its odour and taste 

phosphoric acids by oxymuriatic gas, but are disagreeable, strong, and so charac* 

without success; from which it seems pro? teristic, that it is impossible to mistake it 

]|>able, that the attractions of boracium and for any other gas. When we breathe it, even 

phosphorus for oxygen are stronger than much diluted with air, it occasions a sens* 

for oxymuriatic gas. And from the experi- of strangulation, constriction of the lAorox, 

ments ali*eady detailed, iron and arsenic and a copious discharge from the nostnls. 

are analogous in this respect, and proba- If respired in larger quantity, it excites 

bly some other metals. violent coughing, with spitting of bloodi 

Potassium, sodium, calcium, strontium, and would speedily destroy the individual) 

barium, zinc, mercury, tin, lead, and proba- amid violent distress. Its specific gravity 

bly silver, antimony, and gold, seem to is 2.4733. This i& better inferred fro© the 

have a stronger attraction for oxymuriatic specific gravities of h3^rogen and muriatic 

Ipas than for oxygen. acid gases, than from tlie direct weight of 

" To call a body which is not known to chlorine, from the impossibility of confim 

contain oxygen, and which cannot contain ing it over mercury. One volume of hydro* 

ipuriatic acid, oxymuriatic acid, is contrary gen, added to one of chlorine, form tvo 

to the principles of that nomenclature in of the acid gas. Hence, if from twice 

which it is adopted; and an alteration of it th^ specific gravity of muriatic ga«=» 

•eems necessary to assist the progress of 25427, we subtract that of hydrogens: 

discussion, and to diffuse just id^as on the 0.0694, the difference 2.4733 is the spech 

subject. If the great discoverer of this sub- iic gravity of chlorine. 100 cubic inches at 

stance had signified it by any simple name, mean pressure and temperature weigh 7H 

it would have been proper to have recur- grains. See Gas. 

red to it; but dephlogisticated marine acid In its perfectly dry state, it has no effect 

is a term which can hardly be adopted in on dry vegetable colours. With the aid of 

the present advanced era of the science. a little moisture, it bleaches them into a 

After consulting some of the most emi- yellowish-white. Scheele first remarked 

nent chemical philosophers in this country, this bleaching property; BerthoUet applied 

it has been judged most proper to suggest it to the art of bleaching in France, and 

a name founded upon one of its obvious and from him Mr. Watt introduced its use into 

characteristic properties — its colour, and Great Britain, 
to call it chlorine, or chloric gas. If a lighted wax taper be immersed ra* 

Should it hereafter be discovered to be pidly into this gas, it consumes very fast* 

compound, and even to contain oxygen, this with a dull reddish flame, and much smoke. 

name can imply no error, and cannot neces- The taper will not burn at the surface or 

carily require a change. tlie gas. Hence, if slowly introduced, it is 

Most of the salts which have been called apt to be extinguished. The alkaline me- 

muriates, are not known to contain any mu- tals, as well as copper, tin, arsenic, zinCi 

riatic acid, or any oxygen. Thus Libavius's antimony, in fine laminai or filings, spo^- 

liquor, though converted into a muriate by taneously burn in chlorine. Metallic chlfr 



ec. iOAx. tne gas without taKmgtire. "'"""IJJ^ - 

We shall now exhibit a summary view quid chloride, of a reddish colour. Wnen 

of the preparation and properties of chlo- dry, it is not altered by any change of ^.*J?* 

Tine. perature. Enclosed in a phial with a Wt^ 

Mix in a mortar 3 parts of common salt moisture, it concretes into crystalline nee- 

and 1 of black oxide of manganese. Intro- dies, at 40® Fahr. 

duce them into a glass retort, and add 2 According to M. Thenard, "^^^^'Jt' 

parts of sulphuric acid. Gas will issue, denses, at the temperature of 66 ^*^' 
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and at 99.92 1>«roin. 1^ time» its volume of to eauie tlve explosibnw The jmper prtK 
chlorine* and forms aqneout chlorine, for* portion 19 an equal volume of each ^as 
merly called liquid oxymuriatic acid. This Chlorine and nitrogen ccimhine into a re«. 
combination is best made in the second markable detonating eompound, by expos- 
bottle of a Woulfe's apparatus, the first be^ ing the former gas to a solution of an am- 
ing charged with -a little water, to inter- moniacal salt. See Nitrogen. Chlorine 
eept the muriatic acid gas, while the third is the most powerful agent for destroying 
bottle may contain potash*water or milk contagious fmamtaUt, The disinfecting phi- 
of lime, to condense the superfluous gas. als of Morveau evolve thia gas. SeeCRLO- 
M. Thenard says, that a kilogramme of rousOxide.^I 

salt is sufficient for saturating from 10 to * Chlorite is a mineral usually friable 
12 litres of water. These measures corres- or very easy to pulverize, composed of a 
pond to 2 and l-3d libs, avoirdupois, and multitude of little spangles, or shining 
from 21 to 25 pints English. There is an small grains, falling to powder under the 
ingenious apparatusT' for making aqueous pressure of the fingers. There are four 
chlorine, described in BerthoUet's Klb- sub-speeies. 1. Chlorite earth. In green, 
ments of Dyeing, vol. i.; which, however, glimmering and somewhat pearly scales* 
the happy substitution of slaked lime foe with a shining green streak. It adheres to 
Water, by Mr. Charles Tennent of Glasgow, the skin, and has a greasy feel. Sp. gr. 2.6. 
has superseded, for the purposes of manu* It consists of 50 silica, 26 alumina, 1.5 lime, 
facture. It congeals by cold at 40° Fahr. 5 oxide of iron, 17-5 potash. This mineral 
and affords crystallized plates, of a deep is found chiefly in clay-slate, in Germany 
yellow, containing a less proportion of and Switzerland. At Altenberg, in Saxony^ 
water than the liquid combination. Hence it is intermingled with sulphurets of iron 
when chlorine is passed into water at tern- and arsenic; and amphibole in mass. 2 Com-' 
peratures under 40^, the liquid finally be- mon chlorite. A massive mineral of a black* 
comes a concrete mass, which at a gentle isb-green colour, a shining lustre, and a fb« 
beat liquefies with effervescence, from the liated fracture passing into earthy. Streak 
escape of the excess of chlorine. When is lighter green; it is soft, opaque, easily 
■team ami chlorine are passed together cut and broken, and feels greasy. Sp. g^. 
through a red-hot porcelain tube, they are 2.83. Its constituents are 26 silica, 18.5 
aon verted into muriatic acid and oxygen, alumina, 8 magnesia, 43 oxide of iron, and 
A like result is obtained by exposing aque- 2 muriate of potash. 3. Chlorite slate. A 
ous chlorine to the solar rays; with this dif- massive, blackish -g^een mineral, with re- 
ference, that a little chloric acid is formed, sinous lustre, and curve slaty or scaly-foli- 
Hence aqueous chlorine should be kept in ated fracture. Double cleavage. Easily cut. 
a dark place. Aqueous chlorine attacks al- Feels somewhat gpreasy. Sp. gr. 2.82. It 
most all the metals at an ordinary tempe- occurs particularly along with clay-slate, 
ratttre, forming muriates or chlorides, and and is found in Corsica, Fahlun in Sweden, 
heat is evolved. It has the smell, taste, and and Norway. 4. Foliated chlorite. Colour 
colour of chlorine; and acts like it, on ve- between mountain and blackish -green, 
getable and animal colours. Its taste is Massive; but commonly crystalli zed in six- 
somewhat astringent, but not in the least sided tables, in cylinders terminated by two 
degree acidulous. cones, and in double cones with the bases 
When we put in a perfectly dark place joined. Surface streaked. Lustre shining 
at the ordinary temperature, a mixture of pearly; fohated fracture, translucent on the 
chlorine and hydrogen, it experiences no edges; soft, sectile, and folia usually flexi- 
kind of alteration, even in the space of a ble. Feels rather greasy. Sp. gr. 2.82. It 
great many days. But if, at the same low is found at St. Gothard, in Switzerland, and 
temperature, we expose the mixture to the in the island of Java, its constituents are 
Effuse light of day, by degrees the two 35 silica, 18 alumina, 29.9 magnesia, 9.7 
gases enter into chemicid combination, and oxide of iron, 2-7 water.* 
w>rm muriatic acid gas . There i s no change •Chlorophane. A violet Jluor spar^ 
in the volume of the mixture, but the change found in Siberia.* 
of its naft*rtf may be proved, by its rapid ab- • Chloro-carbonous Acid. The term 

sorbability by water, its not exploding by -^ 

the lighted taper, and the disappearance of -j- It is surprising, that I have no where 

the chlorine hue. To produce the c<jroplete met with any mention of one of the most 

discoloration, we must expose the mixture distinctive and obvious properties of this 

finally for a few minutes to the sunbeam, gas. \\ hen the exterior :ur was about the 

If exposed at first to this intensity of light, temperature of 60°, and a mercurial ther- 

it explodes with great violence, and instant- mometer detected no difference between 

ly forme muriatic acid g^s. The same ex- the temperature of the chlorine and that 

plosive combination is produced by the of the surrounding medium, the hand, im- 

electric spark and the lighted taper. M. mersed in it, would experience a sensa- 

Thenard says, a heat of 392^ is sufficient Uon of warmth, indicatiag 80 or 90^. 



diloro-carbonic which has been ^ven to produce any chang^e on the acid g^. Boi 
this compound is incorrect^ leading to the oxygen and hydrogfen together, in due pro- 
belief of its being a compound of chlorine portions, explode in it; or mere exposure 
and acidified charcoal, instead of being a to water, conTcrts it into muriatic and car- 
compound of chlorine and the protoxide bonic acid gases. 

of charcoal. Chlorine has no immediate ac- From its completely neutralizing ammo^ 
tion on carbonic oxide, when they are ex- nia, which carbonic acid does not; from its 
posed to each other in common day4ight separating carbonic acid from the subcaT' 
over mercury; not even when the electric bonate of this alkali, while itself is not se- 
•park is passed through them. Experiments parable by the acid gases, or acetic acid; 
made by Dr. John Davy, in the presence of and its reddening vegetable blues, there 
his brother Sir H. Davy, prove that they can be no hesitation in pronouncing the 
combine rapidly when exposed to the di- chloro-carbonous compound to be an add. 
rect solar beams, and one volume of each Its saturating powers indeed surpass every 
is condensed into one volume of the com- other substance. None condenses so large 
pound. The resulting gas possesses very a 'proportion of ammonia, 
curious properties, approaching to those Onemeasnreof alcohol condenses twelve 
of an acid. From the peculiar potency of of chloro-carbonous g^ without decompos- 
the sunbeam in effecting this combination, ing it; and acquires the peculiar odour and 
Dr. Davy called it photgene gat. The con- power of affecting the eyes- 
•tituent gases, \lriea over muriate of lime, To prepare the gas in a pure stal^, a 
ought to be introduced from separate re- good air pump is required, perfectly tight 
servoirs into an exhausted globe, perfectly stop-cocks, dry gases, and dry vessels. Its 
dry, and exposed for fifteen minutes to specific gravity may be inferred from the 
bright sunshine, or for twelve hoars to specific gravity ofits constituents, of whidr' 
day-light The colour of the chlorine dis- it is the sum. Hence 2.4733 -+• 0.9722 = 
appears, and on opening the stop-cock be- 3.4455, is the specific gravity of cbloro* 
longing to the globe under mercury re- carbonous gas; and 100 cubic inches weigh 
cently boiled, an absorption of one-half the 105.15. grains. It appears that when hydro- 
gaseous volume is indicated. The resulting gen, carbonic oxide, and chlorine, mixed: 
gas possesses properties perfectly distinct in equal volumes, are exposed to light, 
from those belonging to either carbonic muriatic and chloro-carbonous acids are' 
oxide or chlorine. formed, in equal proportions, indicating^ 

It does not fume in the atmosphere. Its an equality of affinity, 
odour is different from that of chlorine. The paper in the Phil. Trans, for 181% 
something like that which might be ima- from which the preceding facts are taken, 
ginetl to result from the smell of chlorine does honour to the school of Sir H. Davy. 
combined with that of ammonia. It is in MM. Gay-Lussac and Thenard, as well as 
fact more intolerable and suffocating than Dr. Murray, made controversial investiga- 
chlorine itself, and affects the eyes in a tions on the subject at the same time, but 
peculiar manner, producing a rapid fiow without success. M. Thenard has, however, 
of tears, and occasioning painful sensations, recognized its distinct existence and pro- 
It reddens dry litmus paper; and con- perties, by the name of car&o-im<rtafic acid, 
denses four volumes of ammonia into a in the 2d volume of his System, published' 
white salt, while heat is evolved. This am- in 1814, where he considers it as a com- 
moniacal compound is neutral, but has no pound of muriatic and carbonic acids, re- 
odour, but a pungent saline taste; is deli- suiting from the mutual actions of the oxj^- 
quescent, decomposable by the liquid mi- genated muriatic acid, and carbonic oxide.** 
neral acids, dissolves without effervescing * Chlorous and Chloric Oxides, or 
in vinegar, and sublimes unaltered in mu- the protoxide and deutoxide of chlorine, 
riatic, carbonic, and sulphurous acid gases. Both of these interesting gaseous com- 
Sulphuric acid resolves it into carbonic and pounds were discovered by Sir H. Davy. 
muriatic acids, in the proportion of two 1st, The experiments which led him to 
in volume of the latter, and one of the the knowledge of the first, were instituted 
former. Tin, zinc, antimony, and arsenic, in consequence of the difference he had 
heated in chloro-carbonotis acid, abstract observed between the properties of chlo- 
the clilorine, and leave the carbonic oxide rine, prepared in different modes. The pa- 
expanded to its original volume. There is per describing the production and proper- 
neither ignition nor explosion takes place, ties of the chlorous oxide, was published 
though the action of the metals is rapid, inthefirst part of the Phil. Trans, for 1811. 
Potassium acting on the compound gas To prepare it, we put chlorate of potash 
produces a solid chloride and charcoal, into a small retort, and pour in twice as 
White oxide of zinc, with chloro-carbonous much muriatic acid as will cover it, diluted 
acid, gives a metallic chloride, and carbo- with an equal volume of water. By the ap« 
nic acid. Neither sulphur, phosphorus, oxy> plication of a gentle heat, the gas is evolved; 
gen, nor hydrogen, though aided by heat^ It must be collected over mercory: 
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* ItBtintis much more. lively, and more scale. The proportion by weig^ht ill lOO*. 
yellow than chlorine, and hence its illua- parts is 81.65 chlorine -^ 18.35 oxygen, 
trious discoverer named it euchlorine. Its 2d, Deuioxide of Chlorine, or Chhric Ox* 
smell is peculiar, and approaches to that ide, ** On Thursday the 4th May, a paper 
of burnt sugar. It is not respirable. It is by Sir H. Davy was read at the Royal 8o» 
f oluble in water, to which it gives a lemon ciety, on the action of acids on hyper-oxy- 
colour. IVater absorbs 8 or 10 times its vo- muriate of potash. When sulphuric acid i» 
lume of this gas. Its specific gravity is to poured upon this salt in a wine>glass, very 
that of common air nearly as 2.40 to 1; for little effervescence takes place, but the 
100 cubic inches weigh, according to Sir acid gradually acquires an orange colour^ 
H. Davy, between 74 and 75 grains. If the and a dense yellow vapour, of a peculiar 
compound gas result from 4 volumes of and not disagreeable smell, floats on the 
chlorine + 2 of oxygen, weighing 12.1154, surface. These phenomena led the author 
which undergo a condensation of one-sixth, to believe, that the substance extricated 
then the specific gravity comes out 2.423, from the salt is held in solution by the acid. 
in accordance with Sir H. Davy*s expe- After various unsuccessful attempts to ob- 
riments. He found that 50 measures deto- tain this substance in a sepai*ate state, he 
Qated.in a glass tube over pure mercury, at last succeeded by the following method:- 
lost their brilliant colour, and became 60 Abo\it 60 grains of the salt are triturated 
measures; of which 40 were chlorine, and with a little sulphuric acid, just sufficient. 
20 oxygen. Dr. Thomson states 2.407 for to convert them into a very solid paste.* 
the sp. gr., though his own data, when This is put into a retort, which is heated 
rightly ^culated upon, give 2.444. by means of hot water. The water must 
This i^as must be collected and examined never be allowed to become boiling hot, 
with * much prudence, and in very small for fear of explosion. The heat drives off 
quantities. A gentle heat, even that of the the new gas, which may be received over 
band, will cause its explosion, with such mercury. This new gas has a much more 
force as to burst thin glass. From this fa- intense colour than euchlorine. It does not 
cility of decomposition, it is not easy to act on mercury. Water absorbs more of it 
ascertain the action of combustible bodies than of euchlorine. Its taste is astringent. 
upon it. None, of the metals that burn in It destroys vegetable blues without red« 
cblorine act upon this gas at common tem- dening them. When phosphorus is . intro- 
peiatuies; but when the oxygen is sepa- duced into it, an explosion takes place, 
rated, they then inflame in the chlorine. When heat is applied, the gas explodes 
This m%y be readily exhibited by first in- with more violence, and producing more 
troducing into the protoxide a little Dutch light than euchlorine. When thus exploded, 
foil, which will not be even tarnished; but two measures of it are converted into 
on applying a heated glass tube to the gas. nearly three measures, which consist of a 
in the neck of the bottle, decomposition mixture of one measure chlorine, and two 
instantly takes place, and the foil burns measures oxygen. Hence, it is!composed of^ 
with brilliancy. When already in chemical one atom chlorine and four atoms oxygen.*' 
union, therefore, chlorine has a stronger I have transcribed tlie above abstract of 
attraction for oxygen than for metals; but Sir H. Davy's paper from the number ot 
when insulated, its affinity for the latter is Dr. Thomson's Annals for June 1815, in or- 
predonunant. Protoxide of chlorine has no der to confront it with tlie following state- 
action on mercury, but chlorine is rapidly ment in his System, 5th edition, vol. i, page 
condensed by this metal into calomel. Thus 189: " The deutoxide of chlorine was dis- 
the two gases may be completely separated, covered about the same time by Sir iium- 
When }^osphorus is introduced into the phry Davy and Count Yon Stadion of Vi- 
protoxide, it instantly burns, as it would enna; but Davy's account of it was publish- 
do in a mixture of two volumes of chlorine ed sooner than that of Count Yon Stadion. 
and one of oxygen; and a chloride and acid Davy's account is published in the Philoso- 
of phosphorus result. Ughted taper and phical Transactions for 1815, p. 214. Count 
burning sulphur likewise instantly decom- Yon Stadion'sin Gilbert's Annalen der Phy- 
pose it. When the protoxide freed from sick, 52. 179. published in February, 1816." 
water is made to act on dry vegetable co- Sir H. Davy's paper bears date " Rome, 
lours, it gradually destroys them, but first February 15th, 1815." There is tlierefore 
gives to the blues a tint of red; from which, an interval of fully tv>elve months between 
from its absorbability by water, and the the transmission of Sir H. Davy's discovery 
strongly acrid taste of the solution ap- for publication, and the promulgation 
proaching to sour, it may be considered as of Count Yon Stadion's paper; and an in- 
approximating to an acid in its nature, terval of nine months between the actual 
Since 3 volumes of chlorine weigh (2 X pubhcation of the first, by the reading of 
3.4733)4.9466, and 1 of oxygen 1.1111; we it before the Royal Society of England, 
have 4.45 -f 1 . = 5.45 for the prime equi- and the appearance of the second, in Gil- 
VAlent of chWrous oxides on the oxygeo berfs Annalen. I do not wi«h to insinuate. 
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Ihat the Count oofiied ttom the Engilsfe . C«LOft«vBXLB. The mane lately ^mes 

philosopher; but I maintain, that according by MM/ Pelletier and Caventou to the 

t» every principle of literary justice, the g^reen matter of the leaves of plaata. They 

feputation of the discovery entirely belongs obtained it, by pressing and then wjtahing 

to Sir H. Davy. ■ in water, the substance of many leaves, and 

Even the volume of the Transactions fop afterwards treating it with aicohoV. A mat* 

1815, which one is left to infer might come ter was dissolved, which when separated 

ibrth .only in lttl6, must have been pub« by evaporation, and purified by washing i» 

iiahed earlier, for Tilloch's Magazine for hot water, appeared as a deep green resin- 

December 1815, oontuns the whole of Sir ous substance. It dissolves entirely in alco* 

H. Davy's paper. • hoi, ether, oils, or akalis; it is not altered 

The preceding abstract, circulated over by exposure to air; it is sofbened by heat, 

£urope seven or eight months before the but does not melt; it bums with flame, asid 

52d volume of Gilbert's Annalen appeared leaves a bulky coal. Hot water sligbtly dis- 

is so copious as to require few additions, solves it. Acetic acid is the only acid that 

Deutozide of chlorine has a peculiar aro- dissolves it in great quantity. If an eavthy 

matic. odour, unmixed with any smell of or metallic salt be mixed wi1& the alco^ 

•chlorine. A little chlorine is always ab*^ holic solution, and then alkali or alkaline 

sorbed by the mercury during the explo> subcarbonate be added, the oxide or eailak 

sion of the gas. Hence the small deficiency is thrown down in combination with modi 

of the resulting measure is accounted for. of the green substance, forming a Ukt* 

At common temperatures none of the sim* These lakes appear moderately permanent 

pie combustibles which Sir H. Davy triedi when exposed to the air. It is supposed to 

decomposed the gas, except phosphorus, be a peculiar proximate principle. 

The taste of the aqueous solution is ex- The above leaimed term should be spel- 

tremely astringent and corroding, leaving led with a y, chlorophyle, to signify the 

for a long while a very disagreeable sensa- green of leaf, or leaif-green: chlovophile^ 

tion. The action of liquid nitric acid on the with an t, has a different etymology, and 

chlorate of potash anbrds the same gas^ a different meaning. It signifies Jond o& 

and a much larger quantity of this acid green. 

may be safely employed than of the sul- Cholestbrike. The name given by M.' 
phuric.-But as the gas must be procured Chevreul to the pearly substance of human 
by solution of the salt, it is always mixed biliary calculi. It consists of 72 carbon^ 
with about one-fiilh 'Of oxygen. 6.66 oxygen, and 21.33 hydrogen, by Be- 
Since two measures of this gas, at 212**, rard. . . 
explode and form three measures of min- Cholesteric Acxs. Byheating^cholesJ 
gled gases, of which two are oxygen and terine with its own weight of strong nitric 
one chlorine; its composition by weight is acid until it ceases to give off nitrous gbs. 
Oxygen, 2.^222 4 primes, 4.00 4733 MM. Pelletier and Caventou obtained a 
Chlorine, 3.4733 1 do. 4.45 52.67 yellow substance, which separated on cool-* 

-^— — ing, and was scarcely soluble in water/ 
8.45 100.00 When well washed, this is cholesteric acid; 
Its specific gravity is 2.3477; and hence 100 It is soluble in alcohol, and may be crystal* 
cubic inches of it weigh about 77 grains. lized by evaporation. It is decomposed by 
Having completed the account of tliis in* a heat above that of boiling water, and 
teresting compound, it may be worth while gives products having oxygen, hydrogen^ 
to copy a note from the 190th page of Dr. and charcoal, for their elements. It corn- 
Thomson's 1st volume, to show the con- bines with bases, and forms salts. Those of 
sistency of his opinions, in one leaf of hia soda, potash, and ammonia, are very solu- 
System. " According to Count Von Stadion, hie; the rest are nearly insoluble, 
its constituents are two volumes chlorine, * Chromium. This rare metal maybe 
and three volumes oxygen. This would extracted either from the native chromate 
make it a compound of one atom chlorine, of lead or of iron. The latter being <;heap- 
and thi*ee atoms oxygen. But the proper- est and most abundant, is usually employ^ 
ties of tlie substance described by the ed. 

Count differ so much from those of the gas The brown chromate of iron is not acted 

examined by Davy, that it is probable they upon by nitric acid, but most readily by ni* 

are distinct substances." So that after all, trate of potash, with the aid of a red heat. 

Count Von Stadion has got a deutoxide of A chromate of potash, soluble in water, 

chlorine to himself, without interfering is thus formed. The iron oxide thrown out 

with Sir. H..Davy*spropert;j'. We shall lea\>e of combination may be removed from the 

him to enjoy it, with the following intima- residual part of the ore by a short dige^ 

tion by his commentator:—" The reader tion in dilute muriatic acid. A second fu- 

will find an accountof the properties of the aion with ith of nitre, will give rise to a 

deutoxide of chlorine of Count Von Stadion, new portion of chromate of p&tash. Having 

in the Annals of Pfaitosopby, vol ix. p. 22.'' decompofed the whole oi the ore« we sata- 
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fftte the oUuJine excess with nilric aeidt •oloti<m becomes of a deep ted tint. Tkis 
evaporate and crystallize. The pure crys- liquor, by slow evaporation, deposites smaU 
tals dissolved in water,, are to be added to ruby-red crystals, which are the hydrated 
a. solution of neutral nitrate of mercury; chromic acid. The prime equivalent of 
whence by complex affinity, red chromate chromic acid deduced from the chromates 
of mercury precipitates. Moderate ignition of bai^tes and lead by Berzclius, is 6.544, 
expels the mercury from the chromate, if we suppose them to be neutral salts. Ac- 
and the remaining chromic acid may be re- cording to this chemist, the acid contains 
duced to the metallic state, by being ex- double the oxygen that the green oxide 
posed, in contact of the charcoal from su- does. But if these chromates be regarded 
gar, to a violent heat. as subsalts, then the acid prime would be 

Ohromium thtis^ procured^ is a porous 13.0S8, consisting of 6 oxygen + 7.088, 
ma»B of agglutinated grains. It is very brit- metal; while the protoxide would consist 
tie, and of a grayish-white, intermediate of 3 oxygen4-7.088 metal; and the deutox- 
between tin and steel. It is sometimes ob- ide, of an intermediate proportion.* 
tained in needleform crystals, which cross ^ CHRVsoBfiRYL. Ctftnophane of Hatiy. 
each other in all directions, its sp. gravi^ . This mineral is usually got in round pieces 
is 5.9. It is susoeptible of a teeble mag^iet- about the size of a pea, but it is found crys- 
iaim. It resists all the acids except nitro- tallized in eight-sided prisms, terminated 
muriatic, which, at a boiling heat, oxidizes by six-sided summits. Colour, asparagus 
it and forms a muriate. M. Thenard de- green; lustre, vitreous; fracture^ conchoi- 
scribes only one oxide of chromium; but dal; it is semi-transparent, and brittle, but 
there are probably two, besides the acid scratcl)es quartz and beryl. Sp. gr. 3.76. It 
already described. is infusible before the blow-pipe. It has 

1. The protoxide is green, infusible, in- double refraction, and becomes electric by 
decomposable by heat, reducible by voltaic friction. Its primitive form is a rectangular 
electricity, and not acted on by oxygen or paralielopiped. Its constituents, according 
air. When heated to dull redness with the to Klaprotb, are 71 alumina, 18 silica, 6 
haif of its weight of potassium or sodium, lime, and 1^ oxide of iron, 
it forms a brown matter, which, cooled and The summits of the prisms of chrysobe- 
expoeed to the air, bums witli flame, and ryl, are sometimes so cut into facettes, 
ie*tnmsformed into chromate of potash or that the solid acquires 28 faces It is found 
eoda» of a canary-yellow colour. It is this at Brazil, Ceylon, Connecticut, and perhaps 
oxide which is obtained by calcining tlie Nertschink in Siberia. This mineral has no- 
chromate of mercury in a small earthen thing to do with the chrysoberyl of Pliny, 
Mtort for about i of an hour. The beak of which was probably a variety of beryl of a 
tbe retort is to be surrounded with a tube greenish-yellow colour.* 
of wet linen, and plunged into water, to fa* Crrysocolla. The Greek name for 
eilitate the condensation of the mercury, borax. 

The oxide, newly precipitated from acids, *Chrysolitx. Peridot of Haily. Topac 
has a dark green colour, and is easily re- of the ancients, while our topaz is their 
dissolved; but exposure to a dull red heat chrysolite. Chrysolite is the least hard of 
ignites it, and rendera it denser, insoluble, all the gems. It is scratched by quartz and 
and of a light green colour. This change the file. Its crystals are well formed corn- 
arises solely from the closer aggregation pressed prisms, of eight sides at least, ter- 
f^ the particles, for the weight is not al- minated by a wedged form or pyramidid 
tered. summit, truncated at the apex. Its primi- 

2- The deutoxide is procured by expos- tive iovm is a right prism, with a rectan- 
ing the protonitrate to heat, till the fumes gular baffe. It has a strong double refrac- 
of nitrous gas cease to issue. A brilliant tion, which is observed in looking across 
brown powder, insoluble in acids, and one of the large sides of the summit, and 
Acarcely soluble in alkalis, remains. Mu- the opposite face of the prism. The lateral 
riatic acid digested on it, exhales chlorine, planes are longitudinally streaked. The co- 
showing the increased proportion of oxy- lour is pistachio green, and other shades. 
gen in this oxide. External lustre splendent. Transparent; 

3. Tbe tritoxide has been already descri- fracture, conchoidal. Scratches feldspar. 
bed among the acids. It may be directly Brittle. Sp. gr. 3.4. With borax, it fuses in- 
procured by adding nitrate of lead to the to a pale gi-een glass. Its constituents are 
above nitrochromate of potash, and digest- 39 silica, 43.5 magnesia, 19 of oxide of iron, 
ing the beautiful orange precipitate of according to Klaprotb; but Vauquelin found 
fi^wemate of lead with moderately strong 38, 50.5, and 9.5. Chrysolite Comes from 
moriatic acid, till its power of action be ex- Egypt, where it is found in alluvial strata. 
hausted. The fluid produced is to be pass- It has also been found in Bohemia, and in 
ed through a filter, and a little oxide of the circle of Bunzlau.* 
nlver, verv gradually added, till the whole * CxftYSoPAASs.- A variety of calcedooy. 
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'It 18 either of an apple or kek-g^reen colour, serous matter afterwards oozed out, whiek 

Its fracture is even, waxy, sometiroes a lit- reduced the clot to a very small volume.* \ 

tie splintery. Translucent, with scarcely any « * Ch ymb. Dr. Marcet examined chyme 

lustre. Softer than calcedony, and rather from the stomach of a turkey. It was a ho- 

tough. Sp. g^. 2.5. A strong heat whitens mog^neous, brownish opaque pulp, baying^ 

it. It consists of 96.16 silica, 0.08 alumina, the smell peculiar to poultry. It was nei- | 

- 0.83 lime, 0.08 oxide of iron, and I oxide ther acid nor alkaline, and left one-liftb of 

of nickel, to which it probably owes its co- solid matter by evaporation. It contained 

lour. It has been found hitherto only at albumen. From the incineration of 1000 

Kosemiitz in Upper Silesia. The mountains parts, 13 parts of charcoal resulted, in 

which enclose it, are composed chiefly of which iron, lime, and an alkaline muriate 

serpentine, potstone, talc, snd other unctu- were distinguished. See Digestion.* 

ous rocks that almost all contain magnesia. Cimolits, or Cimoli an Earth. The 

It is found in veins or interrupted beds in eitnoUa of Pliny, which was used both me- 

the midst of a g^en earth which contains dicinally and for cleaning cloths by the 

nickel. It is used in jewellery.* ancients, and which has been confounded 

* Chusite. a mineral found by Saus- with fullers' earth and tobacco-pipe clay, 
sure in the cavities of porphyries in the has lately been brought from Argentiers, 
environs of Limbourg. It is yellowish or the ancient Cimolus by Mr. Hawkins, and 
greenish and translucent; its fracture is examined by Rlaproth. 

-sometimes perfectly smooth, and its lustre It is of a light grayish-white colour, ac- 
greasy; at other times it is granular. It is quiring superficially a reddish tint by ex- 
very brittle. It melts easily into a translucid posure to the air; massive; of an earthy, 
enamel, enclosing air bubbles. It dissolves uneven, more or less slaty fracture; opaque; 
entirely and without effervescence in acids.* when shaved with a knife, smooth and of a 

* Chyle. By the digestive process in the greasy lustre; tenacious, so as not without 
stomach of animals, the food is converted difficulty to be powdered or broken; and 
into a milky fluid, called chyme, which pass- adhering pretty firmly to the tongue. Its 
ing into the intestines is mixed with pan- specific gravity is 2. It is immediately pe- 
creatic juice and bile, and thereafter re- netrated by water, and developes itself ints 
solved into chyle and feculent matter. The thin laminae of a curved slaty form. Tritu- 
former is taken up by the lacteal absorbent rated with water it forms a pappy mass; 
vessels of tlie intestines, which coursing and 100 grains will give three ounces of 
along the mesenteric web, terminate in the water the appearance and consistence of a 
thoracic duct. This finally empties its con- thickish cream. If left to dry after being 
tents into th^ vetia cava, thus ground, it detaches itself in hard 

Chyle taken soon after the death of an bands, somewhat flexible, and still more 

animal, from the thoracic duct, resembles difficult to pulverize than before, 

milk in appearance. It has no smell, but a It appeared on analysis to consist of si- 

slightly acido-saccharine taste; yet it blues lex 63, alumina 23, oxide of iron 1.25, wi- 

reddened litmus paper, by its unsaturated ter 12. 

alkali. Soon after it is drawn from the duct. Ground with water, and applied to silk 

it separates by coagulation into a thicker and woollen, greased with oil of almonds, 

and thinner matter. 1. The former, or curd, the oil was completely discharged by a 

seems intermediate between albumen and slight washing in water, after tlie stuffs had * 

fibrin. Potash and soda dissolve it, with a been hung up a day to dry, without the least 

slight exhalation of ammonia. Water of injury to the beauty of the colour. Bfr. 

ammonia forms with it a reddish solution. Klaproth considers it as superior to our best 

Dilute sulphuric acid dissolves the coag^i- fullers' earth; and attributes its properties 

lutfif and very weak nitric acid changes it to the minutely divided state of the silex, 

into adipocere. By heat, it is converted in- and its intimate combination with the alu- 

to a charcoal of difficult incineration, which mina. It is still used by the natives of Ar- 

contains common salt and phosphate of gentiera for the same purposes as of old. 

lime, with minute traces of iron. 2. From According to Olivier the island of Argen« 

the serous portion, heat, alcohol, and acids, tiera is entirely volcanic, and the cimolian 

precipitate a copious coagulum of albumen, earth is produced by a slow and gradual 

If the alcohol be hot, a little matter analo- decomposition of the porphyries, occasion- 

gous to the substance of brain is subse- ed by subterranean fires. He adds, that be 

^uently deposited. By evaporation and cool- collected specimens of it in all the states 

ing, Mr. Brande obtained crystals analo- through which it passes, 

gous to the sugar of milk. Dr. Marcet * Cihchona. The quinquina and kina of 

found the chyle of graminivorous animals the French, is the bark of several species 

thinner and darker, and less charged with of cinchona, which grow in South America, 

albumen, than that of carnivorous. In the Of this bark there are three varieties, the 

iprmec, the weight of the fluid part to that red, the yellow, and the pale, 

of the coagulum was nearly 2 to 1; but a 1. The red is in large, easily pulverized 
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pieces, which furnish a reddish 4)roWn pow- Ciyolin. The cipolin from Rome is a 
der, baving^ & bitter astring^ent taste. The green marble with white zones: it gives 
watery infusion reddens vegetable blues, fire with steel, though difficultly. One hun- 
&om some free citric acid. It contains also dred parts of it contain 67.8 of carbonate 
muriates of ammonia and lime. The bark of lime; 25 of quartz; 8 of schistus; 0.:2 of 
contains extractive, resin, bitter principle, iron, beside the iron contained in the schis- 
«nd tannin. 2. The yellow Peruvian b2irk,wsM tus. The cipolin from Auti/n, 83 parts car- 
first brought to this country about the year bonate of lime, 12 of green mica, and one 
1790; and it resembles pretty closely in of iron. 

composition, the red species, only it yields * Cistic Oxide. A peculiar animal pro- 

a good deal of kinate of lime in plates. 3. duct, discovered by Dr. Wollaston. It con- 

The pale cincliona is that generally em- stitutes a variety of urinary Calculus^ 

ployed in medical practice, as a tonic and which see.* 

febrifuge. M. Yauquelin made infusions of * Citric Acid. Acid of limes. It has 

all the varieties of cinchona he could pro- been found nearly unmixed, with other 

cure, using the same quantities of the barks acids, not only in lemons, oranges and 

and water, and leaving the powders infus- limes, but also in the berries of vciccinium 

ed for the same time. He observed, 1. That oxycoccos, or cranberry, vaccinium vitia icUea^ 

certain infusions were precipitated abun- or red whortleberry, of birdcherry, night- 

dantly by infusion of galls, by solution of shade, hip, in unripe grapes and tamarinds, 

g'lue, and tart^j: emetic. 2. That some were Gooseberries, cuiTants, bilberries, beam* 

precipitated, t^^ .glue, but not by the two berries, cherries, strawberries, cloudber- 

other reagents; and 3. That others wera, on ries, and raspberries, contain citric acid 

the contrary, by nutgalls and tartar emetic, mixed with an equal quantity of malic acid, 

without being affected by glue. 4. And that The onion yields citrate of lime. See Acid 

there were some which yielded no precipi- (Citric).* 

late by nutgalls, tannin, or emetic tartar. Civet is collected betwixt the anus and 

The cinchonas that furnished the first infu- the organs of generation of a fierce cami- 

aion were of excellent quality; those that vorous quadruped met with in China and 

afforded the fourth were not febrifuge, the East and West Indies, called a ci\'et- 

irhile those that gave the second and third, cat, but bearing a gi'eater resemblance to 

were febrifuge, but in a smaller degree a fox or marten than a cat. 

than the first. Besides mucilage, kinate of Several of these animals have been 

lime, and woody fibre, he obtained in his brought into Holland, and aiford a consi- 

analyses, a resinous substance, which ap- derable branch of commerce, particularly 

pears not to be identic in all the species of at Amsterdam. The civet is squeezed out, 

bark. It is very bitter; very soluble in alco- in summer every other day, in winter twice 

hoi, in acids and alkalis; scarcely soluble a week: the quantity procured at once is 

in cold water, but more soluble in hot. It is from two scruples to a drachnv or more, 

this body which gives to infusions of cin- The juice thus collected is much purer and 

chona, the property of yielding precipitates finer than that which the animal sheds 

by emetic tartar, galls, gelatin; and in it, against shrubs or stones in its native cli- 

the febrifuge virtue seems to reside. It is mates. 

this substance in part, which falls down. Good civet is of a clear yellowish or 

on cooling decoctions ofcinchona, and from brownish colour, not fluid,- nor hard, but 

concentrated infusions. A table of precipi- about the consistence of butter or honey, 

tations by glue, tannin, and tartar emetic, and uniform throughout; of a very strong 

from infusions of diifcrent barks, has been smell; quite offensive when undiluted; but 

given by M. Yauquelin; but as the particu- agreeable when only a small portion of 

lar species are difficult to define, we shall civet is mixed with a large one of other 

not copy it.* substances. 

CiNCHONiN. See the preceding article. * Civet unites with oils, but not with 

Cinnabar. An ore of mercury, consist- alcohol. Its nature is therefore not resin^ 

ing of that metal united with sulphur. ous.* 

*^ Cinnamon Stone. The colours of Clarification is the process of free- 

this rare mineral are blood-red, and hya- ing a fluid from heterogeneous matter or 

cinth-red, passing into orange-yellow. It is feculencies, though the term is seldom ap- 

found always in roundish pieces; lustre plied to the mere mechanical process of 

splendent; fracture impei*fect conchoidal; straining, for which see Filtration. 

fragments angular; transparent and semi- Albumen, gelatin, acids, certain salts, 

transparent; scratches quartz with difficul- lime, blood, and alcohol, in many cases 

ty; somewhat brittle; sp. gr. 3.53; fuses in- serve to clarify fluids, that cannot be 

to a brownish-black enamel. Its constitu- freed from their impurities by simple per- 

ents are 38.8 silica, 21.2 alumina, 31.25 eolation. 

lime, and 6.5 oxide of iron. It is fou|id in Albumen or gelatin, dissolved in a small 

the sand of rivers, in Ceylon.* portion of water^ is commonly used for 



finings Tinout liquors, at it inviscatet the the feldspar rock, which the Chinese call 
feculent matter, and gradually subsides petuntze. The Cornish kaolin is very white 
with it to the bottom. Albumen is parti- and unctuous to the touch, and obviously 
cularly used for fluids, with which it will is formed by the disintegration of the feld- 
combine when cold, as sirups; it being co- spar of granite. 

agulated by the heat, and then rising in a 2. Potter^ clay, or pfa$He c/ay— The clays 
scum with the dregs. of this variety are compact, smooth, and 

Heat alone clariiies some fluids, as the almost unctuous to the touch, and may be 
juices of plants, in which however the albu- polished by the finger when they are dry. 
men they contain is probably the agent. They have a great affinity for water, form 

A couple of handfuls of marl, thrown a tenacious paste, and adhei-e strongly to 
into the press, will clarify cyder, or water- the tongue. The paste of some is even 
cyder. slightly transparent. They acquire great 

Clay (Pure). See Alumina. solidity, but are infusible in the porcelain 

• Clay. The clays being opaque and furnace. This property distinguishes them 
Bon -crystallized bodies, of dull fracture, from common > clays, employed for coarse 
afford no good princfple for determining earthen ware. Some of them remain white^ 
their species; yet as they arc extensively or become so in a high heat; others turn 
distributed in nature, and are used in red. Sp. gr. 2. The slaty potters' clay of 
many arts, they deserve particular atten- Werner has a dark ash-gray colour; prin- 
tion. The argillaceous minerals are all suf- cipal fracture imperfectly coochoidal, cross 
ficiently soft to be scratched by iron; they fracture earthy; fragments tabular, rather 
have a dull or even earthy fracture; they light, and feels more greasy than common 
exhale, when breathed on, a peculiai* smell potters' clay. Vauq*ielin*s analysis of the 
called argillaceous. The clays form with plastic clay of Forges-les-Eaux, employed 
water a plastic paste, possessing considera- for making glass-house pots, as well a0 
ble tenacity, which hardens with heat, so as pottery, gave 16 alumina, 63 silica, 1 lime, 
to strike (ire with steel. Marls and chalks 8 iron, and 10 water. Another potters' 
also soften in water, but their paste is not clay gave .S3 2 and 43.5 of alumina and si- 
tenaoeous, nor does it acquire a siliceous lica, with 3.5 lime. 

hardness in the fire. The affinity of the 3. 1/oam.— This is an impure potters* clay 
clays for moisture is manifested by their mixed with mica and iron ochre. Colour 
sticking to the tongue, and by -the intense yellowish-gray, often spotted yellow and 
heat necessary to make them perfectly dry. brown. Massive, with a dull glimmering 
The odour ascribed to clays breathed upon, lustre from scales of mica. Adheres pretty 
is due to the oxide of iron mixed with strongly to the tongue, and feels sHg^tly 
them. Absolutely pure clays emit no smelL greasy. Its density is inferior to the pre- 

1. Porcelain earth, the kaolin of the Chi- ceding, 
nese. — This mineral is friable, meagre to 4. Fan'tfg'fl/erf ctey.— Is striped or spotted 
the touch, and, when pure, forms with with white, red, or yellow colours. Mas- 
difficulty a paste with water. It is infusible sive, with an earthy fracture, verging oH 
in a porcelain furnace. It is of a pure slaty. Shining streak. Very soft, some- 
white, verging sometimes upon the yellow times even friable. Feels slightly greasy, 
or flesh-red. Spme present particles of mi- and adheres a little to the tongue. Sectite. 
ca, which betray their origin to be from It is found in Upper Lusatia. 
feldspar or graphic granite. It scarcely ad- 5. Slate c/«y.--Colour gray, op grayish* 
heres to the tongue. > Sp. gr. 2.2. It is yellow* Massive. Dull or glimmering lus- 
found in primitive mountains, amid blocks tre, from interspersed mica. Slaty fracture, 
of granite, forming interposed strata. Ka- approaching sometimes to earthy. Frag, 
olins are sometimes preceded by beds of ments tabular. Opaque, soft, sectile, and 
a micaceous rock of the texture of gneiss, easily broken. Sp. gr. 2.6. Adheres to the 
but red and very friable. This remarkabe tongue, and breaks down in water* It is 
disposition has been observed in the kaolin found along with coal, and in the floets 
quarries of China, in those of Alenqon, and trap formation. 

of Saint Yri ex neai' Limoges. The consti- 6. Clay9tone. Colour gray, of various 

tuents of kaolin are 52 silica, 47 alumina, shades, sometimes red, and spotted or 
0.33 oxide of iron; but some contain a not- striped. Massive. Dull lustre, with a fin© 
able proportion of water in their recent earthy fracture, passing into fine grained 
state. The Chinese and Japanese kaolins uneven, slaty or splintery. Opaque, soft, 
are whiter and more unctuous to the touch and easily broken. Does not adhere to the 
than those of Europe. The Saxon has a tongue, and is meagre to the touch. U 
slight tint of yellow or carnation, which dis- has been found on the top of the Pentland 
appears in the fire, and therefore is not ow. hills in Scotland, and in Germany, 
ing to metallic impregnation. At Saint 7. ^rf^wtf »/a/e.— Colour light greenisb- 
Ynex the kaolin is in a stratum and also gray. Internal lustre dull; fracture in the 
laa rem, amid block* of granite, or nrther lanEe»»Uty$iotlie snail, fine earthy. ¥n^ 
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nients slaty. Opaque. Shining* streak. Sec- 
tile. Easily broken or exfoliated. Adheres 
strongly to the tongue, and absorbs water 
rapidly with the emission of air bubbles, 
and a crackling sound. It is found at Mont* 
martre near Paris, between blocks of im- 
pure gypsum, in large straight plates like 
sheets of pasteboard. It is found also at 
Menil Montant, enclosinfif menilite. Kiap- 
roth's analysis is 63.5 silica, 8 magnesia, 
0.5 alumina, 0.25 lime, 4 oxide of iron, 22 
water, and (^.75 charcoal. Its sp. gr. is 2.08. 

8. PoUthing slate of Werner.— Qolbtir, 
cream-yellow, in alternate stripes. Mas^ 
aive. Lustre dull. Slaty fracture. Frag- 
ments tabular. Very soft, and adheres to 
the tongue. Smooth, but meagre to the 
touch. Sp. gr. in it» dry state 0.6; when 
imbued with moisture 1.9. It has been 
found only in Bohemia. Its constituents 
are 79 silica, 1 alumina, 1 lime, 4 bxide 
6f iron, and 14 water. 
» 9. Common clay may be considered to be 
the same as loam —Besides the above, we 
have the analyses of some pure clays, the' 
results of which show a very minute quan- 
tity of silica, and a large quantity of sul- 
pharie acid. Thus, in one analyzed by llu- 
cfaolz, there was 1 silica, SI alumina, 0.5 
lime, 0.6 oxide of iron, 21.5 sulphuric acid, 
45 water, and 0.5 loss. Simon found 19.35 
•tilphuric acid in 100 parts. We must re- 
gard these clays as sub-sulphates of alu- 
mina. 

• Clay Slate. Argillaceous Schistus— 
Ae Argillite of Kirwan. Colour, bhush-gray, 
and grayish black of various shades. IVTas- 
sive. Internal lustre shining or pearly. Frac- 
ture foliated. Fragments tabular. Streak. 
greenish'White. Opaque. Sof%. Sectile. Ea- 
sily broken. Sonorous, when struck with 
a hard body. Sp. gr. 2.7. Us constituents 
are 48.6 silica, 23.5 alumina, 1.6 magnesia, 
11.3 peroxide of iron, 0.5 oxide of manga- 
iiese, 4,7 potash, 0.3 carbon, 0.1 sulphur, 
7.6 Water and volatile matter. Clay-slate 
meits easily by the blow-pipe into a shining 
scoria. This mineral is extensively distri- 
buted, forming a part of both primitive and 
transition mountains. The great bedd of 
it are oflen cut across by thin seams of 
quartz or carbonate of lime, which divide 
them into rhomboidal masses. Good slates 
should not imbibe water. If they do, they 
soon decompose by the weather. 

* Clay IboH Stone. See Ores of 
ImoN.* 
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* Climate. The prevailing cbn'stitui- 
tion of the atmosphere, relative to heat» 
wind, and moisture, peculiar to any region. 
This depends chiefly on the latitude of the 
place, its elevation above the level of the 
sea, and its insular or continental position. 
Springs which issue from a considerable 
depth, and caves about 50 feet under the 
surface, preserve a uniform temperature 
through all the vicissitudes of the season. 
This is the mean temperature of this coun- 
try. From a comparison of observations. 
Professor Mayer constructed the following 
empirical rule for finding the relation be- 
tween the latitude and the mean tempera- 
ture, in centesimal degrees, at the level of 
the sea. 

'Jkhiltiply ihe tquare of the cosine of the 
latitude by the constant number 29, the pro- 
duct is the temperature. The variation of 
temperature for each degree of latitude is 
hence denoted centesimal ly with very 
gi'eat precision, by half the sine of double 
the latitude. 
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The following table represents the re- 
sults of some interesting observations made 
under the direction of Mr. Ferguson of 
Raith, at 4bbotshall in Fife, about 50 feet 
above the level of the sea, in latitude 56*» 
10'. The large and strong bulbs of the 
thermometers were buried in the ground 
at various depths, while the stems rose 
above the surface, for inspection. 
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Had the thermometers been sunk deep- 
er, they would undoubtedly have indicated 
47-7, which is the mean temperature of the 
place, as is shown by a copious spring. 

The lake of Geneva, at the depth of 1000 
feet, was found by Saussure to be 42*; and 
below 160 feet from the surface there is no 
monthly variation of temperature. The lake 
of Thun, at 370 of depth, and Lucerne at 
640, had both a temperature of 41®, while 
the waters at the surface indicated respec- 
tively 64* and 68^° Fahr. Barlocci observ- 
ed, that the Lago Saibatino, near Rome, at 
the depth of 490 feet, was only 44 J*, while 
the thermometer stood on its surface at 
77^. Mr. Jardine has made accurate obser- 
vations on the temperatures of some of the 
Scottish lakes, by which it appears, that 
the temperature continues uniform all the 
ylar round, about 20 fathoms under the 
surface. In like manner, the mine of Dan- 
nemora in Sweden, which presents an im- 
mense excavation, 200 or 300 feet deep, 
was observed at a period when the work- 
ing was stopped, to have great blocks of 
ice lying at the bottom of it. The bottom 
of the main shaft of the silver mine of 
Kongsberg in Norway, about 300 feet deep, 
is covered with perpetual snow. Hence, 
likewise, in the deep crevices on £tna and 
the Pyrenees, the snows are preserved all 
the year round. It is only, however, in such 
confined situations that the lower strata of 
air are thus permanently cold. In a free 
atmosphere, the gradation of temperature 
is reversed, or the upper regions are cold- 
er, in consequence of the increased capaci- 
ty for heat of the air, by the diminution of 
the density. In the milder climates, it will 
be sufficiently accurate, in moderate eleva- 
tions, to reckon an ascent of 540 feet for 
each centesimal degree, or 100 yards for 
each degree on Fahrenheit's scaJe, of di- 
minished temperature. Dr. Francis Bu- 
chanan found a spring at Chitlong, in the 
lesser valley of Nepal, in Upper India, 



which indicated the temperature of 14J7 
centesimal degrees, which is 8.1* below 
the standard, for its pai'allel of latitude^ 
27* 38'. Whence, 8.1 X 540 =r 4374 feet, 
is the elevation of that valley. At the height 
of a mile this rule would give about 33 
feet too much. The decreodents of tem- 
perature augment in an accelerated pro- 
gression as we ascend. 

Ben Nevis, the highest mountain in Great 
Britain, stands in latitude 57*9 where the 
curve of congelation reaches to 4534 feet 
But the altitude of the summit of the moun- 
tain is no more than 4380 feet; and there- 
fore, during two or three weeks in July, 
the snow disappears. The curve of conge- 
lation must evidently rise higher in sum- 
mer, and sink lower in winter, producing a 
zone of fluctuating ice, in which tlie j^^- 
ciert are formed. 

In calculating the mean temperature of 
countries at different distances from the 
equator, the warmth has been referred 
solely to the sun. But Mr. Bald has pub- 
lislied, in the first number of the Edin- 
burgh Philosophical Journal, some facts 
apparently incompatible with the idea of 
the interior temperature of the earth being 
deducible from the latitude of the place, 
or the mean temperature at the surface. 
The following table presents, at one view, 
the temperature of air and water, in the 
deepest coal-mines in Great Britain. 

Whitehaven Colliery^ coiunty of Cumberland, 

Air at the surface, -^ - - 55* F. 
A spring at the surface, - 
Water at the depth of 480 fect» 
Air at same depth, - - . 
Air at depth of 600 feet» - 
Difference between water at aurface 
and at 480 feet, - - - 11 



55* 

49 

60 

63 

66 



Workinffton CofUenf, county of CuMberUuuL 

Air at ihe surface, - - - 56 
A BpiiDg at the sarface, - . 48 



Water 180 feet down, - - 50* P. 

.Water 504 feet under the level of the 
ocean, and immediately beneath 
the Irish sea, . - - 60 

Difference between water at surface 
and bottom, . - - - 12 

Teem CoUiery, county •/ Durham. 

Air at pit bottom, 444 feet deep, 68 
Water at same depth, - - 61 
Difference between the mean tempe- 
rature of water at surface = 49*, 
and 444 feet down, - - 12 

J*ercy Maiii Colliery, county of Northum- 
berland. 

Air at the surface, - - - 43 
Water about 900 feet deeper than the 
level of the sea, and under the bed 
of the river Tyne, - - 68 
Air at the same depth, - - 70 
At this depth Leslie's hygrometer in- 
dicated dryness = 83*. 
Difference between mean tempera- 
ture of water at surface = 49*, 
and at 900 feet down, - - 19 

JcuTQw CoUiery f county of Durham. 

Air at. surface, - - - 49} 

Water 882 feet down, - - 68 
Air at same depth, - - - 70 
«Air at pit bottom, ... 64 
Difference between the mean tempe- 
rature of water, at surface = 49*, 
and 882 feet down, - - 19 
The engine-pit of Jarrow is the deep- 
est perpendicular 8haf% in Great 
Britain, being 900 feet to the foot 
of the pumps. 

JRlUngv>orth Colliery , county of J^orthum- 

berland. 

Air at the surface, ... 48 
Air at bottom of pit, 790 feet down, 51 
Air. at depth of 900 feet from the 
surface, after having traversed a 
mile and a half from the bottom 
of the downcast pit, - • 70 
Water at the most distant forehead 
' . or mine, and at the great depth of 
1200 feet from the surface, 74 

Air at the same depth, » - 77 
Difference betwixt the mean tempe- 
rature of the water at the surface 
= 49*, and water at the deptli of 
1200 feet, .... 25 
Distilled water boils at this depth at 213 
Do. do. at surface, - 210} 

M. Humboldt has stated, that the tem- 
perature of the silver mine of Valenciana 
in Xew Spain is 11* above the mean tem- 
perature of Jamaica and Pondtcherry, and 
that this temperature is not owing to the 
miners and their lights, but to local and 
geohsicai causes. To Uie same local and 
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geological causes we must ascribe the ex« 
traordinary elevation of temperature ob- 
served by Mr. Bald. He further remarks, 
that the deeper we descend, the drier we 
find the strata, so that the roads through 
the mines require to be watered, in order 
to prevent the horsedrivers from being an- 
noyed by the dust. This fact is adverse to 
the hypothesis of the heat proceeding from 
the chemical action of water on the strata 
of coal. As for the pyrites intermixed with 
these strata, it does not seem to be ever 
decomposed, while it is in titu. The per- 
petual circulation of air for the respiration 
of the miners, must prevent the lights from 
having any considerable influence on the 
temperature of the mines. 

The meteorological observations now 
made and published with so much accura- 
cy and regularity in various pajts of the 
world, will soon, it is hoped, make us bet- 
ter acquainted with the various local causes 
which modify climates, than we can pre- 
tend to be at present. The accomplished 
philosophical traveller, M. de Humboldt* 
published an admirable systematic view of 
the mean temperatures of different places, 
in the third volume of the Memoirs of the 
Society of Arcueil. His paper is entitled, 
of Isothermal Lines (lines of the same tem- 
perature), and the Distribution of Heat 
over the Globe. By comparing a great num- 
ber of observations made between 46* and 
48* N. lat., he found, that at the hour of 
sun-set the temperature is very nearly the 
mean, of that at sun-rise and two hours af- 
ter noon. Upon the whole, however, he 
thinks, that the two observations of tike 
extreme temperatures, will give us more 
correct results. 

The difference which we observe in cul- 
tivated plants, depends less upon mean tem- 
perature, than upon direct light, and the 
serenity of the atmosphere; but wheat will 
not ripen if the mean temperature descend 
to 47.6*. 

Europe may be regarded as the western 
part of a great continent, and subject to all 
those influences, which make the western 
sides of all continents warmer than the eas- 
tern. The same difference that we observe 
on the two sides of the Atlantic, exists on 
the two sides of the Pacific. In the north 
of China, the extremes of the seasons are 
much more felt than in the same latitudes 
Jn New California, and at the mouth of the 
Columbia. On the eastern side of North 
America, we have the same extremes as in 
China; New-Tork has the summer of Rome, 
and the winter of Copenhagen; Quebec has 
the summer of Paris, and the winter of 
Petersburgh. And in the same way in 
Pekin, which has the mean temperature of 
Britain; the heats of summer are greater 
than those at Cairo, and the cold of winter, 
as severe as that at Upsal. This analogy 
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betw^n the etttern coasts of Asia and of transported their armies and w^;ons across 
America, sufficiently proves, that the in- the ice of these rivers. The improvement 
equalities of the seasons, depend upon the that is continually taking place in the cli« 
prolon^fation and enlargement of the conti- mate of America, proves, that the power 
nents towards the pole, and upon the ire- of roan extends to phenomena, which ftHim 
quency of N. W. winds, and not upon the the magnitude and variety of their causes, 
proximity of any elevated tracts of coun- seemed entirely heyond his controul. At 
try. Guiana, in South America, within five de- 
Ireland, says Humholdt, presents one of grees of the line» the inhabitants living 
the most remarkable examples of the com- amid immense forests, a century ago, were 
bination of very mild winters with cold obliged to alleviate the severity of the 
summers; the mean temperature in Hunga- cold, by evening fires. Even the duration 
ry for the month of August is 71 ^^ while of the rainy season has been shortened 
in Dublin it is only 60.ti*. In Belgium and by the clearing of the country, and the 
Scotland, the winters are milder than at warmth is so increased, that a fire now 
Milan. would be deemed an annoyance. It than- 
In the article Climate, Supplement to the ders continually in the woods, rarely in the 
Encyclopaedia Britannica, the following ve- cultivated parts. 

ry simple rule is given, for determining the Drainage of the ground, and removil 
change oftemperature produced by sudden of forests^ however, cannot be reckoned 
rarefaction or condensation of air. Multh- among the souroes of the increased warmth 
ply 25 by Xhe difference between the dentity of the Italian winters. Chemical writeis 
fif idr, and if reciprocal, the product will be have omitted to notice an astronomical 
the difference oftemperature on the cetiHgradt cause of the progressive amelioration of 
9cale. Thus, if the density be twice, or one the climates of the northern hemisphere, 
half 25** X (2 — 4) = o7ji^ cent. = 67.5® In consequence^ of the apogpee ^portion of 
Fahr. indicates the change of temperature the terrestrial orbit being contained be- 
by doubling the density or rarity of air. tweenourvernal and autumnal equinox, our 
Were it condensed 30 times, then, hy this summer half of the year, or the interv^ 
formula, we have 749® for the elevation of which elapses between the sun's crossing 
temperature, or 25® (30 — ^), But M. the equator in spring, and in autumn, is 
Gay-Lussac says, that a condensation of air about Mveit days longer than our winter 
into one-fifth of its volume, is sufficient to half year. Hence also, one reason for the 
ignite tinder; a degree of heat which he relative coldness of the southern hemis< 
eutes at 300* centigrade =: 572® Fahr. phere.® 

(Journal of Science, vol. vii. p. 177). This , . „ . ^ ^ 
experimental result is incompatible with loothermalJBando, and Dietributian of &at 
Professor Leslie's Formula, which gives w^*^ '** Ohbe. 
only 112.5®, for the heat produced by a The temperatures are expressed in de- 
condensation into one-fifth. g^es of Fahrenheit's thermometer; the Ior- 
It appears very probable, that the cli- gitudes are counted from east to west, from 
mates of European countries were more the first meridian of the observatory of 
severe in ancient times than they are at Paris. The mean temperature of the sea- 
present. Caesar says, that the vine could sons has been calculated, so that the 
not be cultivated in Gaul, on account of its months of December, Januaiy, and Feb- 
wintcr-cold. The rein-deer, now found on- ruary, form the mean temperature of the 
ly in the zone of Lapland, was then an in- winter. The mark * is prefixed to those 
habitant of the Pyi*enees. The Tiber was places, the mean temperatures of which 
frequently frozen over, and the ground have been determined with the most pre- . 
about Rome covered with snow for several cision, generally by a mean of 8000 obser- 
weeks together, which almost never hap- vations. The isothermal curves having a 
pens in our times. The Rhine and the Dan- concave summit in Europe, and two oon- 
ube, in the reign of Augustus, were gene- vex summits in Asia and Eastern America, 
rally frozen over, for several months of the climate is denoted to which the indivi- 
winter. The barbarians who overran the dual places belong:--* 
Roman empire a few centuries afterwards. 
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Mean temp. of.Aiean temp, of 
warmest month- coldest month. 
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* CLisrKSTOHE. A Stone of an imper- from vbieh rain is falling. It is a bori- 
fectly slaty structure, which rings like roe- zontal sheet, abore which the cirrus 
tal when struck with a hammer. Its co- spreads, while the cumulus enters it la- 
lour 18 gray of various shades; it is brittle; terally and from beneath. 

fts hard as feldspar, and translucent on the The cirrut appears to have the least 

edges. It occurs in columnar and tabular density, the ereatest elevation, the g^eat- 

concretions. Sp. gr. 2»S7. Fuses easily in- est variety of extent and direction, and to 

to a nearly colourless glass. Its consti- appear earliest on serene weather, being 

tuents are 57,25 silica, 25.5 alumina, 3.75 indicated by a few threads pencilled on the 

lime, 8.1 soda, 3.35 oxide of iron, 0.35 sky. Before storms they appear lower and 

- oxide of manganese, and 3 of water.--- denser, and usually in the quarter oppo- 

Klaproth» This stone generally rests on site to that from which the storm arises. 

basalt It occurs in the Ochil and Pent- Steady high winds are also preceded and 

« land hills, the Bass-rock, the islands of attended by cirrut streaks, running quite 

Mull, Lamlash, and Islay, in Scotland; the across the sky in the direction they blow 

Breidden hills in Montgomeryshire, and in in. 

the Devis Mountain, in the county of An- The cumulus has the densest structure, 

trim. It is foimdinUpperLusaceandBo- is formed in the lower atmosphere, and 

• hernia.* moves along with the current next the 

* Clzvombtee. An instrument for earth. A small irregular spot first appears 

measuring the dip of mineral strata. It and is as it were the nucleus on which they 

Was originally invented by R. Griffith, Esq. increase. The lower suriace continues ir- 

' Professor of Geology to the Dublin Society, regularly plane, while the upper rises into 

. and subsequently modified by Mr. Jardine conical or hemispherical heaps; which may 

and Lord Webb Seymour. See a descrip- afterwards continue long nearly of the same 

tion and drawing by the latter, in the third bulk, or rapidly rise into mountains. They 

volume of the Geologfical Transactions, will begin, in fair weather, to form some 

Lord Webb's instrument was a very per- hours after sunrise, arrive at their max- 

fect one. It was made by that unrivalled imum in the hottest part of the afternoon, 

artist, Mr. Troughton.* then go on diminishing and totally dis- 

* Clovs. a mass of vapour, more or perse about sunset. Previous to rain, the 
less opaque, formed and sustained at con- cumulus increases rapidly, appears lower 
siderabie heights in the atmosphere, pro- in the atmosphere, and with its surface 
bably by the joint agencies of heat and -full of loose fleeces or protuberances. The 
electricity. The first successful attempt formation of large cumuli to leeward in a 

*to arrange the diversified forms of clouds, strong wind, indicates the approach of a 

under a few general modifications, was calm with rain. When they do not disap- 

made by Luke Howard, Esq. We shaU pear or subside about sunset but continue 

give here a brief account of his ingenious to rise, thunder is to be expected in the 

classification. night. The 9tratua has a mean degree of 

The wnple modifications are thus named density, and is the lowest of clouds, its in^ 

and defined. 1. Cimu, Parallel, flexu- ferior surface commonly resting on the 

otts, or diverging fibres, extensible in any earth or water. This is properly the cloud 

or in all directions. 3. Cumulus. Convex of night, appearing about sunset. It com- 

or conieal heaps, increasing upwards from pcehends aU those creeping mists which 

.a horizontal base. 3. Stratu; A widely in calm weather ascend in spreading sheets 

extended, continuous horizontal sheet, in- (like an inundation of water), from the 

creasing from below. bottom of valleys, and the surfaces of lakes 

The intermediate modifications which and rivers. On the return of the sun, the 

require to be noticed are, 4. drro-eumulut. level surface of this cloud begins to put on 

Small well-defined roundish masses, in appearance of cumulus, the whole at the 

close horizontal arrangement 5. Ctrro- same time separating from the ground. 

9trtUu9. Horizontal, or slightly inclined The continuity is next destroyed, and the 

masses, attenuated towards a part or the cloud ascends and evaporates, or passes 

whole of their circumference, bent down- off with the appearance of the nascent cu- 

ward, or undulated, separate or in groups, mulus. This has long been experienced 

consisting of small clouds having these as a prognostic of fair weather. 

characters. I'he cirrus having continued for some 

The compound modifications are, 6. Cu^ time increasing or stationary, usually 

mulo-^ratus. The cirro-stratus, blended passes either to the cirro-cumulus or the 

with the cumulus, and either appearing in- cirro-stratus, at the same time descending 

-termixed with the heaps of the latter, or to a lower station in the atmosphere This 

superadding a wide-spread structure to its modification forms a very beautiful sky; is 

base. frequent in summer, an attendant on warm 

7. Cunml&^rro^straius, vel .AHmlmt. The and dry weather. The cirro-strntus, when 

rain cloud. A cloud or system of clouds seen in tlie distance, frequently gives the 
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Ideft of shotlt offish. It precedes wind toactpacioaa close tunnel 100 yards or 
and rain; is seen in the intervals of storms; more in leng^, buih of briclc, supported 
and sometimes alternates with the cirro- on brick arches, and covered on the top 
cumulus in the same cloud, when the dif- by a shallow pond of water; the bitumen is 
ferent evolutions form a curious spectacle, condensed in the form of tar: 120 tons of 
A judgment may be formed of the weather coal jrield about 3i of tar, thoug-b some 
likely to ensue by observinf^ which modifi- coals are said to be so bituminous as to 
cation prevails at last. The solar and lu- afford l-8th of their weig:ht. Part of the 
nar htUot, as well as the parhelion and tar is inspissated into pitch, 21 barrels of 
paraselene, (mock sun and mock moon), which are made of 28 of tar; and the vola- 
prognosticsof foul weather, are occasioned tile parts arising in this process are con- 
by this cloud. The cumulo-stratus pre- densed into a varnish, used for mixing 
cedes, and the nimbus accompanies rain, with coloui's for out-door painting chiefly. 
See Rain. A quantity of ammonia too is collected, 

Mr. Howard gives a view of the origin and used for making sal ammoniac. The 

of clouds, which will be found, accoropa- cakes thus made are likewise of superior 

nied with many useful remarks, in the 16th quality, 

and 17th volumes of the Philos. Magazine.* *CoaL. This very important order of 

Clyssus. a word formerly used to de- combustible minerals, is divided by Pro- 
note the vapour produced by the detona- fessor Jameson into the following species 
lion of nitre with any inflammable sub- and sub-species: 
stance. Species 1 . Drown coal, already described. 

Co AK. Coal is charred in the same man- Species 2. Black coal, of which there ane 
ner as wood to convert it into charcoal. An four sub-species, slate coal, cannel coal, 
oblong square hearth is prepared by beat- foliated coal, and coarse coal, 
ing the earth to a firm flat surface, and 1. Slate coal. Its colour is intermediate 
puddling it over with clay. On this, the between velvet-black, and dark grayish- 
pieces of coal are piled up, inclining to- black. It has sometimes a peacock-tail 
ward one another, and those of the lower tarnish. It occurs massive, and in colum- 
* atrata are set up on their acutest angle, nar and egg-shaped concretions. It has .a 
so as to touch tlie ground with the least resinous lustre. Principal fracture slaty; 
surface possible. The piles are usually cross fracture, imperfect conchoidal. Hmm 
from 30 to 50 inches high, from 9 to 16 er than g^sum, but sofler than calcareous 
feet broad, and contain from 40 to 100 spar. Brittle. Sp. gr. 1.26 to 1.38 It 
tons of coal. A number of vents are left, burns longer than cannel coal; cakes more 
reaching from top to bottom, into which or less, and leaves a slag. The constity- 
the burning fuel is thrown, and they are ents of the slate coal of Whitehaven, by 
then immediately closed with small pieces Kirwan, are 56.8 carbon, with 43.2 mixtuie 
of coal beaten hard in. Thus the kindled of asphalt and maltha, in which the former 
fire is forced to creep along the bottom, predominates. This coal is found in vast 
and when that of all the vents is united, it quantities at Newcastle; in the coal fbr- 
rises gradually, and bursts out on every mation which stretches from Bolton, by 
side at once. If the coal contain pyrites, Allonby and Workington, to Whitehaven, 
the combustion is allowed to continue a In Scotland, in the river district of Forth 
considerable time afler the disappearance and Clyde; at Cannoby, Sanquhar, and Kip* 
of the smoke, to extricate the sulphur, part connel, in Dumfries-shire; in Thuringia* 
of which will be found in flowers on the Saxony, and many other countries of Ger- 
surface: If it contain none, the fire is cover- many. It sometimes passes into cannel 
ed up soon after the smoke disappears, be- and foliated coal. 

ginning at the bottom, and proceeding gra- 2. Cannel coal. Colour between Tehet 

dually to the top. In 50, 60, or 70 hours, and grayish-black. Massive. Resinous lus- 

the fire is in general completely covered tre. Fracture, flat-conchoidal, or even. 

with the ashes of char formerly made, and Fragments trapezoidal. Hardness as in 

in 12 or 14 days the coak may be removed the preceding sub-species. Brittle. Sp. 

for use. In this way a ton of coals com- gr. 1.23 to 1.^. It occurs along with the 

monly produces from TOO to 1100 pounds preceding. It is found near Whitehaven, 

of coak. at Wigan, in Lancashire, Broselyj^in Shrop- 

In this way the volatile products of the shire, near Sheffield; in Scotland, at Gil- 
coal, however, which might be turned to merton and Muirkirk, where it is called 
good account, are lost: but some years parret-coal. It has been worked on the 
ago. Lord Dandonald conceived and car- lathe into drinking vessels, snuff-boxes, fibc 
lied into effect, a plan for saving them. By 3. Foliated coaL Its colour is velvet- 
burning the coal in a range of 18 or 20 black, sometimes a-ith iridescent tarnish. 
stoves, with as little access of air as may Massive, and in lamellar concretions. Re- 
be, at the bottom; and conducting the sinous or splendent lustre; uneven fracture, 
smoke, through proper horizontal tunnels, fragments approaching to trapezoidal. Soft- 
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er than cannel coal; between brittle and coal formations of Ayrshire, near Cumnock 

aectile. Easily broken. Sp. gr. 1.34 to 1.4. and Kilmarnock; in the coal district of the 

The Whitehaven variety consists, by Kir- Forth; and in StaiTordshire. It appears to 

wan, of 57 carbon, 41.3 bitumen; and 1.7 pass into slaty glance-coal, 

ashes. It occurs in the coal formations of Slaty gtunee-coal Colour iron-blaclcr 

this and other countries. It is distinguish- Massive. Lustre shining, and imperfect 

ed by its lamellar concretions, splendent metallic. Principal fracture slaty; coarse 

lustre, and easy frangibility. fracture imperfect concholdal. Fragment* 

4. Coarse coal Colour dark, grayish- trapezoidal: Softer than conchoidal glance-' 

black, inclining to brownish-black. Mas- coal. Easily frangible; between sectiie and 

sive, and in g^nular concretions. Glisten brittle. *Sp. gr. 1.50. It bums without 

ing lustre. Fracture imperfect scaly. Frag- flame or odour. It consists, by Dolomieu, 

ments indeterminate angular. Hardness of 72.05 cai'bon, 13.19 silica, 3.29 alumina, 

as above. Easily frangible. Sp. gr. 1.454. 3.47 oxide of iron, and 8 loss. It occurs in 

It occurs in the German coal formations, beds or veins in different n>cks. In Spain, 

To the above. Professor Jameson has ad- in gneiss; in Switzerland, in mica-slate and 

ded aoot'Coalf which has a dark grayish- clay-slate; in the trap rock of the Calton- 

black colour; is massive; with a dull semi- bill, Edinburgh; in the coal formations of 

metallic lustre. Fracture uneven; some- the Forth district. It is found also in the 

times earthy. Shining streak; soils; is soft, floetz districts of Westcraigs, in West Lo« 

light, and easily frangible. It burns with thian, Dunfermline, Cumno^, Kilmarnock, 

a bituminous smell, cakes, and leaves a and Arran; in Brecknock, Caermartheii- 

small quantity of ashes. It occurs along shire, and Pembrokeshire, in England; and 

with slate-coal in West-I^thian and the at Kilkenny, Ireland; and abundantly in the 

Forth district; in Saxony and Silesia. United States. In this country it is called 

Species 3d. Glance-coal, of which the blind coal. 
Professor g^ves two sub-species, pitch-coal. Columnar glance-coal. Colour velvet-black 
And glanceocoal. 1. Piteh-coal. Colour vel- and grayish-black. Massive, disseminated, 
vet-black. Massive, or in plates and bo- and in prismatic concretions. Lustre 
trioidal branches, with a woody texture, gtistening, and imperfect metallic. Frac- 
Splendent and resinous. Fracture, large ture conchoidal. Fragments sharp-edged, 
plsrfect conchoidal. Fragments sharp>edged Opaque. Brittle. Sp. gr. 1.4. It bums 
and indeterminate angular; opaque; sofV; without flame or smoke. It forms a bed 
streak brown coloured. Brittle. Does not several feet thick in the coal-field of San- 
coil. Sp. gr. 1.3. It bums with a greenish quhar, in Dumfries-shire; at Saltcoats, in 
flame. It occurs along with brown coal in Ayrshire, it occurs in beds and in green- 
beds, in floetz, trap, and limestone rocks, stone; in basaltic columnar rows near Cum- 
and in bituminous shale. It is found in the nock, in Ayrshire. 

Isles of Sky and Faroe; in Hessia, Bavaria, Fibrous coal. Colour dark grayish-black. 

B<^emia, and Stiria. It is used for fuel. Massive, in thin layers, and in fibrous con- 

and for making vessels and snuff-boxes, it cretions. Lustre glimmering, or pearly. 

is called black amber in Prussia, and is It soils strongly. It is soft, passing into 

cut into rosaries and necklaces. It is dis- friable. It burns without flame; but some 

tinguished by its splendent lustre and con- varieties scarcely yield to the most intense 

choidal fracture. It was formerly called heat. It is met with in the different coal- 

jetf from the river Gaga in Lesser Asia. fields of Great Britain. Its fibrous concre- 

2. Glanee'Coalg of which we have four tions and silky lustre distinguish it from 

kinds, conchoidal, slaty, columnar, and fi- all the other kinds of coal, 

brous. The conchoidal has an iron-black It is not certain that this mineral is 

colour, inclining to brown, with sometimes wood mineralized. Several of the varieties 

a tempered steel-vamish. Massive and ve- may be original carbonaceous matter, crys- 

sicular. Splendent, shining and imperfect tallized in fibrous concretions.— /aine«07i. 
metallic lustre. Fracture flat-conchoidal; 

fragments sharp-edged. Hardness as above. Parts. Charcoal, Earth. 

Brittle, and easily frangible. In thin pieces, 100 Kilkenny coal contain 97.3 3.7 

it jrields a ringing sound. It burns without Anthracite, - 90.0 10.0 

flame or smell, and leaves a white coloured Ditto, - - 72.0 20.0 

ash. Its constituents are 96.66 inflamma- Ditto, - - 9725 2.7 

ble matter, 2 alumina, and 1.38 silica and Coal of Notre Dame de Vaux, 78.5 20 
iron. It occurs in beds in clay -slate, g^ay- 

wacke, and alum-slale; but it is more abun- The following table exhibits the results 

dant in secondary rocks, as in coal and of Mr. Mushet's experiments on the car* 

trap formations. It occurs in beds in the bonization and incineration of coals: 
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Wcish furnace coat, .... 

Alfreton do. do 

Butterly do. do 

Welsh stone do. - • - - 
Welsh slaty do. - - - - 
Derbyshire cannel do. . • - 

Kilkenny coal, 

Stone-coal found under basalt^ 
Kilkenny slaty coal. . •- . 
Scotch cannel-coaly - . - . 
Bonla? ooneen do. * ^ * 
Corg^ coaly - - - > Irish. 
Queen's County, No. 39.3 
Stone-wood, Giant's Causeway, 
Oak wood, 



FolatiU\ Char^ 


Athet. 


Sp.gr. 


Sp' g^' ^ 


matter. 


coal. 


of coal. 


took. 


8.50 


88.068 


3.432 


1.337 


1. 


45.50 


52.456 


2.044 


1.235 


less than 1. 


42.83 


52.882 


4.288 


1.264 


1.1 


8.00 


89.700 


2.300 


1.368 


1.39 


9.10 


84.175 


6.725 


1.409 




47.00 


48.362 


4.638 


1.278 




4.25 


92.877 


2.873 


1.602 


1.657 


16.66 


69.74 


13.600 






13.00 


80.475 


6.525 


1.445 




56.57 


39.430 


4.000 






13.80 


82.960 


3.240 


1.436 


1.596 


9.10 


87.491 


3.409 


1.403 


1.656 


10.30 


86.560 


3.140 


1.403 


1.622 


33.37 


54.697 


11.933 


1.150 




80.00 


19.500 


0.50U 







It WM remarked longp ago by Macquer, 
that nitre detonates with no oily or in- 
flammable matter, until such matter is 
reduced to coal, and then only in propor- 
tion to the carbonaceous matter it contains. 
Hence it occurred to Mr. Kirwan, that as 
coals appear in distillation to be for the 
most part merely compounds of carbon and 
bitunoen, it should follow, that by the de- 
composition of nitre, the quantity of car- 
bon in a given quantity of every species 
of coal may be discovered, and the pro- 
portion of bitumen inferred. This cele- 
brated chemist accordingly projected on 
a certain portion of nitre in a state of fu- 
sion, successive fragfments of various kinds 
of coal, till the deflagration ceased. Coal» 
when in fine powder, was thrown out of 
the crucible. The experiments seem to 
have been judiciously performed, and the 
results are therefore entitled to as much 
confidenoe as the method permits. Lavoi- 
sier and Kirwan state, that about 13 parts 
of dry wood-charcoal decompose 100 of 
nitre. 

100 part9. Charcoal. Bitumen. Earth. Sp. gr. 
Ktlkennycoal,97.3 3.7 1.526 

Comp. cannel, 75.2 21 68 maltha 3.1 1.232 
Swansey, 75.53 23.14 mixt. 3.33 1.357 
Leitrim, 71.43 23.37 do. 5.20 1.351 

Wigan, 61.73 36.7 do. 

Newcastle, 58.00 40.0 do. 
Whitehaven 57.0 41.3 
Slaty^annel, 47.62 32.52 mal. 
Asphalt, 31.0 68.0 bitumen » 1.117 

MaWia, 8.0 — 3.07 

100 pai*ts of the best English coal give, 

of coak, - - 63. by Mr. Jars. 
100 do. - • 73. Hielm. 
100 do. Newcastle do. 58. Dr. Watson. 
Mr. Krrwan says he copied the result, for 
Newcastle coal, from Dr. Watson. 

The foliated or cubical coal, and slate 
coal, are chiefly used as fuel in private 
houses; the caking coals, for smithy forges; 
the slate coal, from its keeping open, an- 



1.57 1.268 
— 1.271 
1.7 1.257 

20.0 1.426 



swers best for giving g^at heats in a wia4 
furnace, as in distillation on Uie great 
scale; and glance coal is used for drying 
grain and malt. The coals of South Walei 
contain less volatile matter than either tiie 
English or the Scotch; and hence, in equ^ 
weight, produce a double quantity of cast 
iron in smelting the ores of this metal. It 
is supposed that 3 parts of good Newcas- 
tle coals, are equivalent as fuel to 4 part^ 
of good Scotch coals. 

Werner has ascertained three distindi 
coal formations, without including the beds 
of coal found in sandstone and limestone 
formations. The first or oldest formation, 
he calls the independent coal formation, 
because the individual depositions of which 
it is composed, are independent of each 
other, and are not connected. The secom} 
is that which occurs in the newest floets- 
trap formation; and the third occurs in al- 
luvial land. Werner observes, that a fourth 
formation might be added, which would 
comprehend peat and other similar sub- 
stances; so that we would have a beautiful 
and uninterrupted series, from the oldest 
formation to the peat, which is daily form- 
ing under the eye. 

The independent formation contains ex- 
clusively coarse coal, foliated coal, cannel 
coal, slate coal, a kind of pitch coal, and 
slaty glance coal. The latter was first 
found in this formation in Arran, Dum* 
fries-shire, Ayrshire, and at Westcraigs, 
by Professor Jameson. The formation in 
the newest floetz-trap contains distinct 
pitch coal, columnar coal, and conchoidal 
glance coal. The alluvial formation con- 
tains almost exclusively earth coal and 
bituminous wood. The first formation be- 
sides coal, contains three rocks which are 
peculiar to it; these are a conglomerate, 
which is more or less coarse-grained; a 
friable sandstone, which is always niica- 
ceous; and lastly, slate-clay. But besides 
these, there occur also beds of harder sand- 
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stone, mftrl, limestoiie, porphjritie 8tofie» which the attts of life have ever derivei 

bituminous shale, clay-ironstone; and Afldis- from philosophical research and sag^acity. 

covered by Professor Jameson, greenstone. i„ the year 1 798, Mr, Murdoch, after se- 

amygdaloid, and graphite. The slate-clay veral trials on a small scale ^ve vears be- 

IS weU characterized, by the great variety fore, constructed at the Foundry of Messrs. 

of vegetable impressions of such plants as BoUon and Watt, an apparatus upon a large 

fiounsh m marshes and woods. The scale, which during many successive nights 

•mailer plants and reeds occur in casts or was applied to the lighting of their prin- 

impressions always laid m the direction of cipal building; and various new methods 

the slraU; but the larger arborescent plants ^ere practised of washing and purifying 

often stand erect, and their stems are fil- the gas. In the year 1805, the cotton mill 

ied with the substance of the superincum- of Messrs. Philips and Lee, reckoned the 

bent straU, which seems to show that these most extensive in the kingdom, was partly 

stems are in their original position. The licrhted by gas under Mr. Murdoch's di- 

leaves and stems resemble those of palms section; and the light was soon extended 

and terns. The central, northern and over the whole manufactory. In the same 

western coal mines of England; the river year, I lighted up the large lecture-rooiii 

coal districts of the Forth and th« Clyde, ^f Anderson's Institution with coal-gas, 

and the Ayrshire, and in part the Dum- generated in the laboratory; and continued 

fries-shire coals, belong to this formation, the illumination every evening through 

ufi weU as the coals m the northern and that and the succeeding winter. Hence I 

western parts of France. ^^ induced to pay particular attention to 

By far the most valuable and extensive the theory and practice of its production 

beds of coal which have been found and and use 

7^1!^ 7 'Ir^ltt'^'"' T! ^'"r '^ <^«^1 be put into a cold retort, and 

J^d/T^mf^LfZ *"^^P^".^^"> ,^«* - slowly exposed to heat, its bitumen is 

K^fn^iL-J^rtif ' . «f?J»-^"'Pt»^jl» merely volatilized in the state of conden- 

^r2l^J!^T.Lr''^' J^'\ lu"" -'bl^ tar. Little gas, and that of inferior 

strata luive a dip or decimation to the -u. — .• *• • j j rr.u' j« 

horizon of from 1 in 5, to 1 in 20. They '! ""»"»';"»K Po^f''" produced Th.sd,.- 

... .....i« «.>f:^.i l„j.ij_ r o' tillatorv temperature may be estimated »t 

tZ^li:^^^ ?-'*'!± 'ri.?Jf.T. P^'^^l'y about 600» to 70C» F. If the retort be 



i8r"nddiiLi.Tt".''^ta:^r: s^r^r°"'^v?H'>7nr'^^•* 

-kvin ,^*..«««.^ w,^.^ ^» 1 "•••«»»"« heat, then the coals, the instant after their 

fcrn'^rfasir*" '"" "•' ^""'' introduction yield' a copious ;.upo!y of 

' Those who wish to understand the most ^ ^"' *"^ « moderate quantity of tarry 

improved modes of working coal mines ^'t ?"'™°"'»f»' '"P""'" B"* ^hen the re- 

w;ii Jw. .n,r>i„ ^^t-e.Ji u " >-"•"'■"»=», tort is heated to nearly a white mcandes- 

uill be amply gratified by consulting, ^ „„„ tj,. -.., „*.•,_ ' rirhPBt in W^ht 

Report m the Leintter Coal Dittrict, by ^ .!! ^j : ? ^ ."J"^" '" "f.^*' 

Richard Griffith. Esq. Professor of Ge- " ««e"««*f ""t". ""? °^'."*^TJi"t"?' 

ology.and Mining Engineer to die Dublm "3''^ »hown in deUilmg BerthoUet'. 

Society. The author has given a most u- "P^™"'"*" on Carburetted Hydro- 

minoui view of Mr. Bu/dje's Ingen ous ^J' ♦ P'»>".d °f Jrood, ""^l *al. P™- 

systemofworking and ventilating, in S ^"ll Jf^'^^d '"«/'"»» apparatus, wiH 

f?om r-ath, to liothsof the ihoie coal r.;^,„'ir"'"ir/.l^^:.fr:"l^^ 



jiuiii /-OUJ9 tu 7-Av/uia oi me wDoie coal :ii...->'~ *• ^ u n 

may be raised; instead of only i, which " Z"^'!"!, PTV'"* * '"^^'^^ candle, six 

was the proportion obtained in the former '""^f^''^' ,^" ^^7 '*'=• ,, ,. 

modes. Mr. Griffith has since published r l^ ?*** '^*^^', however, 3^ cubic 

some other reports, the whole constituting *^* ^l ^^ S;a8 are all that should be ex- 

an invaluable body of mining informaUon.^ ^^i^l^ from 1 pound of coal A gas jet, 

• #-» j^ . - %-«Ti *=. . . . - Wnirh rnnAllTnir>B half a nihir fnrkt r»*»r hmn* 



>U7 UI muuiiK inTormauon.* ' .. u ^ u ^^ u-^ ^ ""•'--* 

•Coal Gas. When coal is subjected ^^ich consumes half a cubic foot per hour, 

in close vessels to a red heat, it gives out u ^"^^ ^ f,^^^^^ ^^^^ ^^"** ^° *^** ®^ *^** 

a vast quantity of gas, which being col- ^^"^^ *^*"'^*^- 

lected and purified, is capable of affording According to Mr. Murder's statement, 

a beautiful and steady light, in its slow PJ'esented to the Royal Society, 2500 cu- 

combustibn through small orifices. Dr. ^'C feet of gas were generated in Mr. Lee's 

C^yton seems to have been the first who ^^^^^ ^^o™ 7 cwt.=784 lbs. of cannel coal, 

performed this experiment, with the view This is nearly 3^ cubic feet for every 

of artificial illumination, though its appli- pound of coal, and indicates judicious 

cation to economical purposes was unac- management. The price of the best Wi- 

countably neglected for about 60 years, gan cannel is 13id. per cwt. (22». 6rf. per 

At length Mr. Murdoch of the Soho ton) delivered at Mr. Lee's mill at Man- 

Foundry, instituted a series of judicious Chester; or about 8». for the seven hundred 

experiments on the extraction of gas from weight. About 4 of the above quantity of 

igmted coal; and succeeded in establishing of good common coal at 10». per ton, is 

ane of the most capital improvements required for fuel to heat the retaits. Near- 



COA 



COA 



ly I of the weight of the coal remains in 
the retort in the form of coak, which is 
sold on the spot at 1«. 4d. per cwt. The 
quantity of tar produced from each ton of 
cannel coal, is from 11 to 12 ale gallons. 

The economical statement for one year 
is given by Mr. Murdoch thus: 
Cost of 110 tons of cannel coal, /.125 

Ditto of 40 tons of common ditto, 20 

145 
Deduct the value of 70 tons of coak, 93 

The annual expenditure in coal, with- 
out allowing any thing for tar, is 52 

And the interest of capital, and wear 
and tear of apparatus, - - 350 

Making the total annual expense of 
gas apparatus about - - 600 

That of candles to give the same light, 2000 

If the comparison had been made upon 
an average of three hoin*s per day, 
instead of two hours, (all the year 
round), then the cost from gas 
would be only - - - 650 

Ditto candles, ... - 3000 

The peculiar softness and cleamess of 
this light, with its almost unvarying inten- 



sity, soon brought it into great favour with 
the work-people. And its being free from 
the inconvenience and danger, resulting 
from the sparks and frequont snuffing of 
candles, is a circumstance of material im- 
portance, tending to diminish the hazard 
of fire, and lessening the high insurance 
premium on cotton-mills. The cost of the 
attendance upon candles would be fully 
more than upon the gas apparatus; and 
upon lamps greatly more, in such an es- 
tablishment as Mr. Lee's. The preceding 
statements are of standard authority, far 
above the suspicion of empiricism or ex- 
aggeration, from which many subsequent 
statements by gas-book compilers are by 
no means exempt. 

At tlie same manufactory. Dr. Henry has 
lately made some useful experiments on 
the quality of the gas disengaged from the 
same retort at different periods of the de- 
composition. I have united in the follov- 
ing table, the chief part of his results. He 
collected in a bladder the gas, as it issued 
from an orifice in. the pipe, between the 
retorts and the tar pit; and purified it af- 
terwards by agitation in contact of quick- 
lime and water. Ten cwt. or 1120 lbs. of 
coal were contained in the retorts. 
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100 measures 


of impure gas 


contain. 


SuJph. 


Carb. 


hydr. 


acid. 
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100 measures of 

purified gas 

contain. 



Olef 



16 

18 

15 

13 

9 

8 

6 

4 

10 
9 
6 
5 
2 




Other 

inf. 

gases. 



100 measures 

of purified 

gas 



64 
77\ 
80 
72 
76 
i 77 

i 7^4 

76 

90 
91 
94 
80 
89 
85 



il 



Con- 



Jzote '■ sume 
oxyg. 




Give 
car. ac. 



94 
112 
108 
94 
83 
73 
54 
36 



9t 

93 
70 
64 
60 
43 



100 combiistibk 
gas, exclusive 
of azote, . 



Take 
oxygen 



225 
220 
210 
206 
200 
176 
150 
103 



164 
168 
132 
140 

123 
106 



Carb. 
acid. 



118 

117 

114 

108 

98 

85 

70 

45 



91 
93 
70 
75 
66 
50 



' Dr. Henry conceives that g^s to have the 
g^atest illuminating power, which, in a 
given volume, consumes the largest quan- 
tity of oxygen; and that hence the gas of 
cannel coal is one 'third better, than the 
gas from common coal. 3500 cubic feet 
of gas were collected from 1120 ponnds of 
the cannel coal; and only 3000 from the 
same weight of the Clifton coal. 

From the preceding table, we see also 
that the gas which issues at the third hour 
coDtainSy in 100 parts, of sulphuretted by* 



drogen and carbonic acid, each 2i, of aiote 
4i, olefiant gas 144, and of other inflam- 
mable g^ses 76 parts. 

A cubic foot of carbonic acid weigha 800 
g^. A cubic foot of sulphuretted bydvo- 
gen weighs 620. The first takes about 1036 
gr. of lime for its saturation; the second 
about 1070; and hence 1050, the ^uanti^ 
assigned by Dr. Henry for either, is sofi- 
ciently exact. 100 cubic feet of the above 
impure gttM, <x>ntaimng 5 cubic feet of these 
two gasesy will require at least 2100griiiis 



of lime^ oi^ about 5 oz. avoirdupois for their termine exactly the proportion of each me* 

complete condensation. tal present, because the volume of the al- 

The pro(>ortion employed by Mr. Lee, is loy is very nearly the sum of the volumes 

5 pounds of fresh burned lime to 200 cu- of its ingredients. 1 have long applied this 

hie feet of gas. The lime, afler being problem to gaseous mixtures, and found it 

slaked, is sifted, and mixed with a cubic a very convenient means of verification on 

foot (7.48 wine gallons) of water. This many occasions, particularly in examining 

auantity of cream of lime, is adequate to the nature of the residuary air in the lungs 

ie ordinary purification of the gtiB. Tet of the galvanized criminal, of which an ac- 

it will still slightly darken a card, coated count is g^ven in the 12th Number of the 

with moistened white lead. A second ex* Journal of Science. 

posure.to lime makes it absolutely pure. Problem.— /» 100 metuuret •/ mixed 

Meawre: Oxygen, Carb. add. gatet, consuting, for example, of olejiant £^09, 

100 crude gas, consume 190 give 108 carbonic oxide, and aubcarburetted hydrogen; 

100 gas, once washed, 175 100 •» unknown proportioned to determine the quan^ 

100 do. twice washed, 175 100 *^ »/ ^^^' The first step is to find the 

quantity of the two denser gases, which 

What is separated by the first washing h^ve the same specific gravity = 0.9720. 
is probably vapour of bitumen or petrole- r^le. -Multiply by 100, the difference 

urn, which would injure the pipes by Its between the specific gravity of the mixture, 

deposition, more than it would profit, by ^^^ ^^^^ ^^ ^^^ U if^^^ J,^ ^^^ ^^^ 

any increased quanuty of hght 1 hough ^^^^ ^ ^y^^ ^^^ ^^ ^^ differences of 

we thus see that tlie second washing in tiie ^^^ ' /^f ^he mixture, and that of the 

above experiment condensed none of the ^^^^^^ %^^ ^^^^^ ^^ ^^^i^„^ i, the 

olehant gas, it is prudent not to use unne- p^^^ of the denser. See Gregory*e 

cea«ary agitation in a large body of water. ^^,^^f ^ol. 1. p. 364. 

The carbonate of lead precipitated from „ . *^ . *. 1 is ^ 

a cold solution of the acetate, by carbonate Example —A mixture of olefiant gas, 

of ammonia, washed with water, and mixed carbonic oxide, and subcarburetted hydro- 

with a little of that liquid into the consist- S^"%?^* .* **?' ^' ^^ "•.^^^" - ,, 

ence of cream, is well adapted to the sepa- What is the proportion per cent of the 
vation of sulphuretted hydrogen from coal fi^'st two. ,,, - n ee^ 

gas. The carbonic acid may then be with- ^ Jp- gr. of subcarb. hydrogen, is 555; 
Srawn from the residuary /as. by a little 0.638-0.555 = 0.083 .-. I* X 0.083 = 
water of potash. We must now determine °'^* ^ 

the azote present, which is easily done by 0.972 jjjflference 0.332 — a ai< 

firing a volume of this gas with thrice iu JJ ^;l° difference 0.083 ^""" "^ 

. volume of pure oxygen. What remains af- ^-555 

ter agitation with water of potash, is a mix- And ^.^tt = 20 = volume of the two hea- 
ture of azote and oxygen. Explode it with vier gases; and therefore there are 80 of the 
hydrogen; one-third of the diminution of ligjiter gas. Hence, having fired the whole 
volume shows the oxygen; the rest is azote, with oxygen, we must allow 160 of oxygen. 
We have now to ehminate three quanti- for saturating the 80 measures of the sub- 
ties, viz. the volume of olefiant gas, that of carburetted hydrogen. Then let us sup- 
common carburetted hydrogen, and that of pose 35 cubic inches more oxygen to have 
carbonic oxide. Mr. Faraday has proved been consumed. We know that the satu- 
that chlorine acts pretty speedily on the rating power ofolefiant gas, and of carbonic 
second species of carburetted hydrogen, oxide with oxygen, is in tlie ratio of 3 to 
and therefore it cannot be employed with 0.5. Therefore, the quantity of olef g^s =» 
the view of condensing merely the first 35 — (20 X 0.5) 25 
species. In contact with moisture, chlo- g q^ = ^5 ^^ ^0 measures. 

line acts also rapidly on carbonic oxide, 

fpving birth to muriatic and carbonic acids. We see now, that a gas of sp. gr. 0.638 
If we be therefi^re deprived of all known consists of 

means of cA«i»ca/ elimination, we shall find 0.8 measures subcarb. hydrogen = 0.444 
A ready and successful resource in the doc- 0.1 do. olefiant gas « 0.097 

trines of specific gravity. In any mixture 0.1 po. carb. oxide = 0.097 

of two solids, two liquids, or two gases, """ 

^Hiose specific gravities are known, it is 0.638 

toasy to infer from the specific gravity of For fiirther details see Gas. 
Ae compound (when the mixture is effect- Dr. Henry gives, at the end of his expc* 
ed without change of volume) the rehitive riments, (Manchester Memoirs, vol. iii. se- 
Weights of the two constituents. Thus if cond series), some hypothetical represent- 
we apply to an alloy of gold and zinc, the ations of the constitution of coal gaaesj iB 
old problem of Archimedes, we shall de- one of which he assigns, 
• Vol. I. 39 
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2 of carburettcd hydrogen, 

3 of carbonic oxide, 

and 15 of pure hydrogen, in 18| mea- 
sures. 

With mixtures of three ^seous bodies, 
the problem of eliminating the proportion 
of the constituents, by explosion with oxy- 
gen, becomes complex, and several hypo- 
thetical proportions may be proposed. But 

1 can hardly imagine, that pure hydrogen 
should be disengaged from ignited coal. 
There is no violation of the doctrine of 
multiple proportions, in conceiving a com- 
pound to exist in which three or more 
fttoms of hydrogen may be united with one 
of carbon. BerthoUet's experiments reR- 
der this view highly probable. If the above 
hypothetical numbers were altered to 1.6; 
2.4; and 15; their accordance with Dr. Hen- 
ry's experiments would be improved. Now, 
this is a considerable latitude of adjust- 
ment 

The principles Isdd down at the com- 
mencement of this article show, Uiat the 
more uniformly the coal undergoes igneous 
decomposition, the richer is. the g^. The 
retorts, if cylindrical, should not exceed, 
therefore, 12 or 14 inches diameter, and six 
or seven feet in length. Compressed cy- 
linders, whose length is 4^ feet, breadth 

2 feet, and inside vei*tical diameter about 
10 inches, have been found to answer well 
at Glasgow. IThe cast iron of which they 
are comp9Sed, must be screened from the 
direct impulse of the fire, by a case of fire- 
brick. 

On the maximum quantity of gas pro- 
curable from coal, it is difficult to acquire 
satisfactory information, at the great gas 
establishments. Exaggeration seems to be 
the prevailing foible. Sfr. Accum gives the 
following tables, as the maximum results 
of his own experiments, made at the Royal 
Mini gas-works;— Cubic feet 

of gae. 
Scotch cannel coal, - - 19.890 
Lancashire Wigan cannel, - 19.608 
Yorkshire cannel, Wakefield, - 18.860 
Staffordshire coal, 1st variety, - 9.748 

do. - 10.223 

do. - 10.866 

4th do. - 9,r96 

Gloucester coal. High Delph, - 16.584 

Do. Low Delph, - 12.852 

Do. Middle Delph, - 12.096 

Newcastle coal. Hartley, - 16.120 

Cowper's Hi gh Main,15 .876 
Tanfield M oor, - 16.920 
Pontops, - 15.112 

The following varieties of coal, accord- 
ing to Mr. Accum, contain a less quantity 
of bitumen, and a larger quantity of car- 
bon than the preceding. They soften, swell, 
and cake on the fire, and are well calcu* 
latcd for the prod^cUon of coal gas:— 
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One chaldron produces, 
Newcastle coal, Russel's Wall's^nd, 16.876 

Bewicke and Cras- 

tor's Wairs-end, 16.897 
Heaton Main, - 15.876 
Bleyth, - - 12.096 
Eden Main, - 9.600 
Primrose Main, - 8.348 

Concerning the duration of the decom- 
position of a retort-charge of one cwt., va^ 
rious opinions are maintained. Mr. Peck- 
ston's experiments at the gas light and 
coak company's works, Westminster sta- 
tion, seem to prove, that decided advan- 
tages attend the continuance of the process 
for eight hours, in preference to six, or 
any shorter period. The average product 
of gas, from one chaldron of Newcastle 
coals, at six hours' charges, he states at 
8,300 cubic feet, and at those of eight hours, 
at 10,000. On 76 retorts, worked for a 
week at the latter rate, he gives a state- 
ment to prove, that there is a saving of 
771. IBs. above tlie former rale of working. 
Two men, one by day, and one by night, 
can attend nine or ten retorts, at eight 
hours charges, of 100 pounds of coal each. 
Scotch cannel yields its gas most rea^ 

dily, or 1.00 

Newcastle coal, - - - 1.04 

Gloucester Low Delph, - - LQ8 
Newcastle. Brown's Wall's^end, - l.ft 
Warwickshire, - - • - 1.65 

Hence, the latter kinds afford good gas, 
long afler the former are exhausted. 

The following table by Mr. Peckston 
exhibits the ratio at which the gas is. 
evolved from Bewicke andCrastor's WaU's- 
end coal, when the retorts are woriLed at 
eight hours* charges:— 

Cubic feet. Sum. 
During the Ist hour are ge- 
nerated, 2000 
2d, 1495 3495 

3d, 1387 4883 

4th, 1279 6161 

5th, 1189 7350 

6th, 991 8341 

7th, 884 9225 

8th, 77$ 10000 

We have already explained the princi- 
ples of purifying g^ by milk of lime. Bnt 
previous to its agitation wUh that liquid* 
it should be made to traverse a series of 
refrigeratory pipes submersed under cold 
water. A vast variety of apparatus, sooift 
very ingenious, but many absurd, hAve becB 
contrived within these few years, for ex- 
posing gas to lime in the liquid or diy 
state. Mr. Accum and Mr. Peckston have 
been at much pains in describing several 
of them. The gas holder is nowgeneraUy 
preferred of a cylindrical shape, like an im- 
mense drura^ open at bottom: and flat, or 
sliglitly conical at top. The diameter is 6om 
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S3 to 45 feet in the \trge eBtkblUhments, 
■nd the beif;ht from 18 to 34. The iverigv 
cn^acit? is from 13000 to 20000 cubic feet. 
It IB suspended in ■ tank of vsler by > 
strong iron chain fixed to the centre of its 
summit, which passing' round a pullej, 
bears the counter-weight. When totally im- 
mersed in water, the sheet-iron, of which the 
gn holder i* composed, loses hjdroBtatical- 
Ijr about -^ of its weight; or if equipoised 
when immersed, it becomes yk beavier 
when in air, m'nHi the buoyancy of the in- 
cluded gas. The mem ip. gr. of well pu- 
rified coal-gas by Dr. Henry's late eiperi- 
ments may he computed at 0.676, to sir 
called l.OOOj or in round numbers, its den- 
sity niay be reckoned two-lhirda of that of 
»ir. One eubic foot of air weighs 52? gr., 
one cubic foot of gas weighs 351 gr.; the 
difference is 176 gr. Hence, 4fl cubic feet 
have a buoyancy of one pound avoirdupais. 

Tbe,hydroslatic compenaatinn ii obtain. 
ed by making the weight of that length of 
the saapending chain which is between the 
top of the immersed gaaometer and the 
tangential point of the pulley-wheel, equal 
to mcfifieenlft the weight of the gasometer 
in pounds, minuB its capacity in cubic fret, 
divided by twice 40, or 80. Thas, if its 
Weight be 4 tons, or 8960 Iba.; and its capa- 
<^j liOOOcubic feet, a length of chain equal 
to the height of the gasometer, or to its 
Vertical play, should weigh 397 lbs. with- 
out allowing for buoyancy. In this case, 
the gasometer, when out of witer, would 
have the buoyancy of that liquid, replaced 
by the pasaage of these 597 lbs. to the op- 
posite side of the wheel.pulley, so that 
twice that weight = 1194 lbs. would then 
be added to the constant counterpoise. 
When the gasometer again gipka, and loses 
it» weight by the displacement of the li- 
quid, Buccessive links of the chain come 
over above it, augmenting its weight, and 
diminishing that of the counterpoise, by a 
Ofofold operation, as in taking i weight 
out of one acale, and putting it in the other. 

But we must now introduce the correc- 
tion'forthe buoyancy of the combustible 
gas. In ordinary cases, we must regard it 
as holdin? a portion of petroleum vapour 
diffused through it, and cannot furly esti- 
mate its ipecinc gravity at less than D.730; 
i^ence nearly '%0 cubic feet have a buoy- 
ancy of one pound over the same bulk of 
atmoapberic air. If we divide 15000 by 30, 
the quotient =s 300 is the double of vhat 
iQust be deducted in pnnnds weight from 
the hydrostatic compensation. Thus, 597 
— 130 = 447, is the weight of the above 
portion of ciiain. When the gasometer at- 
Uins its greatest elevation, these 447 lbs. 
hang on the opposite aide of the wheel, 
conBtiluting an increased counterpoise of 
twice 447 -= 894, to which, if we add the 
t«tai buoyancy of the included gas ^ 300 
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fXhe following plan for suspending ga- 
someters was devised by me several years 
ago, and published in the Analecllc Maga- 
Bioe of this city for May 1817. 
" Account of an improved mode of sus- 
pending gasometers; by Dr. Hare. 

" It is well known to all who are con- 
versant in gas lig^t apparatus, that no 
mode has been heretofore devised to ren- 
der gasometers accurately equiponderant 
at all points of their immersion in the wa- 

action. The mode adopted In the large 
London establishmenta, and which appears 
to be the moat approved, is that of the gas- 
ometer chain. This ta costly; dilBcult to 
execute well, and not susceptible of cor- 
rection, when erroneously proportioned to 
the deaired effect; especially af^er the ap- 
paratns ia in operation. From all these 
faults, the method of suspension on a beam, 
like that in the fallowing cut, is entirely 
Iree. \n practice it has answered perfectly: 
and, when we have described the mode of 
constructing such a beam, we think the ra- 
tionale of its operation will become self- 
evident. 



Find (by trial, if possible; if not, by cat* 
cutation) the wci^bt of the gasometer when 
sunk so low, as that the top will be as near 
as possible to the water, without touching 
it. In the same waf find the weight of the 
gasometer at tlie highest point of immer- 
sion, to which it is to rise, when in use. 
Then, as the weight in tlie last case, is to 
the weight in the first; so let the length of 
the arm A, be to the length of the arm B. 
From the centre D, with the radius A, de- 
scribe a circle; on which set off an arch C, 
equal to the whole heigiit through which 
die gasometer is to move. Divide this into 
as many parts as there are spaces in it, 
equal each to one-siilh of the radius or 
length of arm A. Through the points thus 
found, draw as many diameters; which will. 
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•f toune; form « correspoiklhifr number of 
radii and divisions, on the opposite side of 
the circle. Divide the difference between 
the length of A and B, by the sum of 
these divisions: and let the quotient be q. 
From the centre D towards the side E, on 
radius 2, set off a distance equal to the 
length of the arm A, less the quotient or 
9L On radius 3, set off a distance equal to 
A, less 2 qt or twice the quotient; and so 
set off distances on each of the radii; the 
last being always less than the preceding, 
by the value of q, A curve line bounding 
the distances thus found, will be that of 
the arch head R. The beam being sup- 
ported on a gudg^n at D, let the gasome- 
ter be appended at G; and let a weight be 
appended at F, adequate to balance it at 
any one point of immersion. This same 
weight will balance it at all other points of 
its immersion — provided the quantity of 
water displaced by equal sections of the 
gasometer be equal. But as the weights 
on which A and B were predicated, may 
not be quite correct, and as, in the con- 
struction of large vessels, equability of 
thickness and shape cannot be sufficiently 
attained— the consequent irregular buoy- 
ancy is compensated by causing the weight 
to hang nearer to, or farther from the cen- 
tre, at any of the points taken in making 
the curve. This object is accomplished 
by varying the sliders seen opposite to the 
figures 1, 2, 3, 4, 5, 6. When they are 
]>roperly adjusted, they are made firm by 
the screws of which the heads are visible 
in the diagram. 

The drawing is of a beam twelve feet 
in length; and of course the length of the 
arm A is. six feet— that of B, four feet — 
their difference two feet; which divided by 
6, the number of p9ints taken in making 
the curve E, gives four inches for the quo- 
tient q. Hence the distance on radius 2, 
was five feet eight inches— on radius 3, five 
feet four inches — on radius 4, five feet — on 
radius 5, four feet eight inches— on radius 
6, four feet four inches — and lastly four 
feet. 

The iron gudgeon, where it enters the 
beam, is square. The projecting parts are 
turned true, and should be bedded in brass 
or steel dies; placed, of course, on a com- 
petent frame. The sixth part of a revolu- 
tion of the portions of the gudgeon thus 
supported, is the only source of friction 
to which this beam is subject during the 
whole period of the descent of the gasom- 
eter; — which, in large ones, does not ordi- 
narily take place in less than six hours.'*f 

The principles of the distribution of gas 
are exhibited in the following table, given 
by Mr. Peckston. The gas holder is work- 
ed at a pressure of one vertical inch of wa- 
ter, and each argand burner consumes hy& 
cubic feet per hour. 
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9 


40500 
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98000 


19600 
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128000 


25600 




18 


162000 


32400 





The following statement is given by Mr. 
Accum. An argand burner, which mea- 
sures in the upper rim half an inch in di- 
meter between the holes from which the 
gas issues, when furnished with five aper- 
tures l-25th part of an inch diameter, con- 
sumes two cubic feet of gas in an bom*, 
when the gas fiame is one and a half inch 
high. The illuminating power of this burner 
is equal to three tallow candles eight iii the 
pound. 

An argand burner three-fourths of an 
inch in diameter as above, and perforated 
with holes 1.30th of an inch diameter (what 
number? probably 15) consumes three cu- 
bic feet of gas in an hour when the fiame 
is 2i inches high, giving the light of four 
candies eight to the pound. And an argaod 
burner seven-eighths of an inch diameter 
as above, perforated with 18 holes 1^2d 
of an inch diameter, consumes, when the 
fiame is three inches high, four cubic feet 
of gas per hour, producing the light of six 
tallow candles eight to the pound. Increas- 
ed length of fiame makes imperfect com- 
bustion, and diminished intensity of light. 
And if the holes be made larger than l-25th 
of an inch,, the gas is incompletely burnt. 
The height of the glass chimney should 
never be less than five inches. 

The argand burner called No. 4, when 
burnt in shops from sunset till nine o'clock, 
is charged three pounds a-year. The dia- 
meter of its circle of lioles is five-eighths 
of an inch, and of each hole l-32d of an 
inch. It is drilled with 12 holes, 5-32ds of 
an inch from the centre of one to the cen- 
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trc of another. Height of this buincr 1 J ff actopy asphaltum, howerer, is very i^ to 

iiicbea. obstruct the pipest and the light afForded 

No. 6, argand burner. . 15 apertures of is perhaps of inferior quality. Hence tar 

l-32d of an inch; diameter of their circle is decomposed in very few establishments, 

^ree-fourths of an inch; height of burner The film of petroleum^ which floats on 

two inches; charge per ann. four guineas. t)ic water of the gasometer tank, and that 

Accoixiing to Mr. Accum, one gas lamp, procured from the tar by distillation, have 

consuming 4 cubic feet of gas in an hour, been used instead of oil for street-lamps, 

if situated 20 feet distant from the niain. The lamp fountain is kept on the outside 

which supplies the gas, requires a tube not of the glass lantern, and the flame is made 

less than a quarter of an inch in the bore; smaU, to prevent an explosion of the vapo- 

3 lamps, 3 feet distance, require a tube rized naphtha. 

three-eighths of an inch; 3 lamps, 30 feet 1430 lbs. of tar by boiling yield 9 cwt. 
distance, require a tube three-eighths: 4 of good pitch. From a chaldron of New- 
lamps at 40 feet, one-half inch bore; 10 castle coal about 200 lbs. of ammoniacal 
lamps, at 100 feet distance, require a tube liquor are obtained; a solution chiefly of 
three-fourths of an inch; and 20, ISO feet the carbonate and sulphate. The strongest 
distant, li inch bore. % liquor comes from the caking coal. A gal- 

We have seen that the average product Ion, or 8^ lbs. usually requires for satura- 
in London from 1 pound of coal in 8 hours, tion from fifteen to sixteen ounces of oil of 
is oi cubic feet In the Glasgow coal gas vitriol, sp. gr. 1.84. To obtain subcarbo- 
establishment, which is conducted by en- nate of ammonia, 125 lbs. of calcined gyp- 
gineers skilled in the principles of che- sum in fine powder are added to 108 gal- 
mistry and mechanics, fully 4 cubic feet Ions of the ammoniacal liquor. The mix- 
of gas are extracted from every pound of ture is stirred, and the cask containing it, 
coid of the splent kind in 4 hour charges, is then closed for three or four hours. Six- 
from retorts contsuning each 120 Ibs; which teen ounces of sulphuric acid are now mix- 
is about two-thirds of their capacity. The ed in; and the whole allowed to remain at 
decomposing heat is much the same as that rest for four or six hours. The supema- 
used in London, but the retorts are com- taut sulphate of ammonia is next evaporat- 
pressed cylinders, a little concave below, ed till it crystallize. One hundred weight 
fence in 8 hours, fully double the London of the dry crystals is mixed with one-fourth 
quantity of gas, is obtained from a retort of their weight of dry chalk in powder, and 
in Glasgow. sublimed from a cylindrical iron retort into 

An ingenious pupil of mine, lately em- a barrel-shaped receiver of lead. A charge 

ployed by a projected gas company in Glas- of 120 lbs. of the mixture, is usually de- 

gow to visit the principal factories of gas in composed in the course of twenty-four 

l^gland, made a series of accurate experi- hours. One hundered weight of dry sul- 

xnents on its illuminating quality in the dif- phate of ammonia, is said to produce from 

ferent towns. For this purpose, he carried sixty to sixty-five pounds of solid subcar- 

along with him a mould candle, six in the bonate of ammonia. If the sulphate of am- 

pound, and a single-jet gas-nozzle. By at- monia, mixed with common salt, is expos- 

taching this to a gas-pipe, and producing ed to a subliming heat, sal ammoniac is ob- 

a flame of determinate length, (three tained. For oil gas, see Oil.* 

inches), he could then, by the method of Coating, or Lorication. Chaptal 

i^adows, compare the flame of the gas recommends a soft mixture of marly earth, 

with that of his candle, and ascertain their first soaked in water, and then kneaded 

relative proportions of light. He found with fresh horse-dung, as a very excellent 

that the average illuminating power of the coating. 

gas in the English establishments, was to The valuable method used by Mr. Willis 
that of the Glasgow company, as four to of Wapping to secure or repair his retorts 
five; the worst being so low as three to used in the distillation of phosphorus, de- 
five, and the best as five to six. If we serves to be mentioned here. The retorts 
therefore multiply this ratio, into the dou- are smeared with a solution of borax, to 
ble product of gas obtained in the Glasgow which 8ome|slaked lime has been added, 
gas-work, we, shall have the proportion of and when dry, they are again smeared with 
light generated here, and in London, from a thin paste of slaked lime and linseed oil. 
an equal sized retort, in an equal time, as This paste being made somewhat tliicker, 
100 to 40. This result merits entire con- is applied with success, during the distil- 
fidence. In the sequel of the article lation, to mend such retorts as crack by 
Light, in this Dictionary, instructions the fire. 

will be given how to calculate the relative •Cobalt. A brittle, somewhat soft, but 

illuminating powers of diff*erent flames. difficultly fusible metal, of a reddish-gray 

When the tar is passed through ignited colour, of little lustre, and a sp. gr. of 8.6. 
iron pipes, it yields from 10 to 15 cubic Its melting point is said to be 130® Wedge- 
feet of gas per pound. The deposite of re- wood. It is generally associated in its ores 
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%ith niclrd, arsenic, iron, tnd copper; and * The salts of cobalt are interesting front 
the cobalt of commerce usually contains a the remarkable changes of colour wbich 
proportion of these metals. To separate they can exhibit. 

them, calcine with 4 parts of nitre, and Their solution is red in the neutral state, 
wash away, with hot water, the soluble ar- but green, with a slight excess of acid; the 
senite of potash. Dissolve the residuum in alkalis occasion a blue coloured precipitate 
dilute nitric acid, and immerse a plate of from the salts of pure cobalt, but reddish- 
iron in the solution, to precipitate the cop- brown when arsenic acid is present; sul- 
per. Filter the liquid and evaporate to phurettcd hydrogen produces no precipi- 
dryness. Digestthe mass with water of am- tate, but hydrosulphurets throw down a 
monia, which will dissolve only the oxides black powder, soluble in excess of the pro- 
of nickel and cobalt. Having expelled the cipitant; tincture of galls gives a yellow- 
ezcess of alkali by a gentle heat from the ish-white precipitate; oxalic acid throws 
clear ammoniacal solution, add cautious- down the red oxalate. Zinc docs not pre- 
ly water of potash, which will precipitate cipitate this metal, 
the oxide of nickel. Filter immediately, and The sulphate is formed by boiling sul- 
boil the liquid, which will throw down the phuric acid on the metal, or by dissolving 
pure oxide of cobalt. It is reduced to the the oxide in^he acid. By evaporation, the 
metallic state by ignition in contact vrith salt may be obtained in acicular rhomboi- 
lampblack and oil. Mr. Laugier treats dal prisms of a reddish colour. These 
the above ammoniacal solution with oxalic are insoluble in alcohol, but soluble in 24 
acid. He then redissolves the precipitated parts of water. It consists, by the analy- 
oxalates of nickel and cobalt in concentrat- sis of Bucholz, of; 
cd water of ammonia, and exposes the so- jr a * ^n. 

lution to the air. As the ammonia exhales, . ., ''^^^ ^' ^ . ,^ ^]^' 

oxalate of nickel, mixed with ammonia, ^^7* . , ^6 or 1 prime 5.0 24^ 

is deposited. The nickel is entirely sepa- ™^o»*d«» 30 1 do. 6.4 31.4 
rated from the liquid by repeated crysial- ^*^^'"' ^ ® **^- ^- ^'^ 

lixations. There remains a combination of -^^ TT^ 

oxalate of cobalt and ammonia, which is * 

easily reduced by charcoal to the metallic Dr. Thomson's hypothetical synthesis^ 
state. The smsdl quantity of cobalt re- differs widely from the experimental, iii 
maining in the precipitated salt of nickel, consequence of his assuming 3.635 for an 
is separated by digestion in water of am- atom of the metal, and 4.625 for that of its. 
monia. oxide. He gives 28.57 acid -|- 26.43 pro- 

Cobalt is susceptible of magnetism, but toxide -j- 45 water.. 
in a lower degree than steel and nickel. The nitrate forms prismatic reddeliques* 

Oxygen combines with cobalt in two pro- cent crystals. It is decomposable by gen- 
portions; forming the dark blue protoxide, tie ignition. The muriate is easily formed 
and the black deutoxide. The first dis- by dissolving the oxide in muriatic acid. 
solves in acids without effervescence. It is The neutral solution is blue when concen- 
procured by igniting gently in a retort the trated, and red when diluted; but a slight 
oxide precipitated by potash, from the nitric excess of acid makes it green. According 
solution. Proust says, the first oxide con- to Klaproth, a solution of the pure muriate 
sists of 100 metal + 19.8 oxygen; and Ro- forms a sympathetic ink, whose traces be- 
thoff makes the composition of the deutox- come blue when the paper is heated; but 
ide 100 -f 36.77, If we call the first 18.5 if the salt be contaminated with iron, the 
and the second 37; then the prime equiva- U-aces become green. I find that the addi- 
lent of cobalt will be 5.4; and the two ox- tion of a little nitrate of copper to the so- 
ides will consist of lution forms a sympathetic ink, which bjr 

-, CCobalt, 5.4 100 84.38 ^^*^ S*^^* * ^'^^^ greenish-yellow colour. 

Frotox. -J^ Oxygen, 1.0 18.5 15.62 When a small quantity of muriate of soda, 

....^ —_ « pf magnesia, or of lime is added to the ink, 
100.00 ^^* traces disappear very speedily on re- 
moval from the fire; showing that the vivid 
Deutox i Cobalt, 5.4 100 73 green, blue, or yellow colour, is owing to 

I Oxygen, 2.0 37 27 the concentration of the saline traces by 

— heat, and their disappearance, to the reab- 
100 sorption of moisture. At a red heat, the 
The precipitated oxide of cobalt, wash- greater part of tl^ muriate sublimes in t 
ed and genily heated in contact with air, gray coloured chloride. The acetate 
passes into the state of black peroxide. forms a sympathetic ink, whose traces be- 

When cobalt is heated in chlorine, it ing heated, become of a dull blue colour, 
takes fire, and forms the chloride. The The arseniate of cobalt is found native in 
iodide, phosphuret, and sulphuret of this a fine red eCiorescence, and in crystsls. 
metal have not been much examined. See Ores of Cobalt. A cream-tartrate (f 
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cofbaH may be obtained in large rhomboi- fny colour inclining to purple. The gray 
dal crystals, by adding the tartrate of pot- is owing to a powder which covers it na« 
fish to cobaltic solutions, and slow evapo<* turally. a part of which it still retains: the 
ration. An ammonia-nitrate of cobalt may purple tinge proceeds from the colour ex- 
be formed in red cubical crystals, by add- tracted by the water in which it has been 
ing ammonia in excess to the nitric solu- killed. Cochineal vt^ill keep a long time in 
tion, and evaporating at a very gentle heat, a dry place. Hellot says, that he tried 
They have a urinous taste, and are perma* some, one hundred and thirty years old» 
Bent in the air. The red oxalate is soluble and found it produced the same effect a» 
in an excess of oxalic acid, and hence neu- new. 

tral oxalate of potash is the proper reagent * MM. Pelletier and Caventou have lately 

for precipitating cobalt. The phosphate found that the very remarkable colouring 

may be formed by double decomposition, matter which composes tlie principal part 

It is an insoluble purple powder, which, of cochineal, is mixed with a peculiar ani- 

heated along with eight parts of gelatinous mal matter, a fat like common fat, and 

alumina, produces a beautiful blue pig- with different salts. The fat having been 

ment, a substitute for ultra-marine. The separated by ether, and the residuum 

colouring power of oxide of cobalt on vitri- treated with boiling alcohol, they allowed 

fiable mixtures, is greater perhaps than the alcohol to cool as they gently evapora- 

that of any other metal. One g^ain g^ves ted it, and by this means they obtained the 

a full blue to 240 grains of glass. Zaffre colouring matter; but still mixed with a 

id a mixture of flint powder and an impure little fat and animal matter. These were 

oxide of cobalt, prepared by calcination of separated from it, by again dissolving it 

the ores.. Smait and azure blue are mere- in cold alcohol, which left the animal mat- 

ly cobaltic glass in fine powder. See ter untouched, and by mixing the solution 

Glass.* ' with ether, and thus precipitating the co- 

*CoBALV8/Thedemonof mines, which louring mutter in a state of great purity, 
obstructed and destroyed the miners. The which they have called canmnium. It melts 
church service of Germany formerly con- at 122* Fahi*. becomes puffy, and is de- 
tained a form of prayer for the expulsion composed, but does not yield ammonia. It 
of the fiend. The ores of the preceding is very soluble in water, slightly in alcohol, 
l^tal being at first mysterious and in- and not at all in ether, unless by the in- 
tractable, were nicknamed cobalt.* termediation of fat. Acids change it froni 

• CoccoLiTS. A mineral of green co- crimson* first to bright red, and then to 
lour of various shades, which occurs, mas- yellow; alkalis, and, generally speaking, all 
sive; in loosely aggregated concretions; and protoxides turn it to violet; alumina takes 
crystallized in six-sided pi*isms, with two it from water. Lake is composed of car- 
opposite acute lateral edges, and bevelled minium and alumina. Carmine is a triple 
on the extremities, with the bevelled compound of an animal matter, carmimum, 
planes set on the acute lateral edges; or in and an acid which enlivens the colour, 
four-sided prisms. The crystals are gene- The action of muriatic acid in changing 
rally rounded on the angles and edges, the crimson colour of cochineal into a fine 
The internal lustre is vitreous. Cleavage, scarlet, is similar. 

double oblique angular. Fracture uneven. Dr. John calls the red colouring matter 

Translucent on the edges. It scratches cochenilin. He says, the insect consists of 
apatite, but not feldspar. Is brittle. Sp. gr. Cochenilin, 50.0 

3.3. It fuses with difficulty before the blow- Jelly, 10.5 

pipe. Its constituents are silica 50, lime Waxy fat, 10.0 

24, magnesia 10, alumina 1.5, oxide .of Gelatinous mucus, 14.0 

iron 7, oxide of manganese 3, loss 4.5. Shining matter. 




Vauquelin. Salts, 

It occurs along with granular limestone, 
garnet and magnetic ironstone, in beds 100.0 
subordinate to the trap formation. It is Coffee. The seeds of the coffea ara* 
found at Arendal in Norway, Nericke in bica are contained in an oval kernel, enclo- 
Sweden, Barkas in Findlund, the Uartz, sed in a pulpy berry, somewhat like a 
Lower Saxony, and Spain.* cherry. The ripe fruit is allowed slightly 
Cochineal was at first supposed to be to ferment, by which the pulp is more 
a grain, which name it still retains by way easily detached from the seeds. These 
or emiiience among d^ers, but naturalists are afterwards washed, carefully dried in 
ap^n discovered that it was an insect. It the sun, and freed from adhering mem- 
\^ brought to^us from Mexico, where the branes by winnowing. Besides the pecu- 
insect lives upon different species of the liar bitter principle, which we have de- 
<^untia. . scribed under the name caffein, coffee con- 
Fine cochipeal, .which has. been well tains several other vegetable products, 
dried and properly kept,, ought to be of a According to Cadet, 64 pai'ts of raw coffee 



Besin, 


74 


68 


KxtractiTe, 


320 


310 


Gum, 


130 


144 


Fibrous matter. 


1335 


1386 


LOM» 


61 


13 
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'eonsist of 8 gum, 1 resin, 1 extractive and Mr. Rerniie found a cubical inch of the 

bitter principle, 3.5 gallic acid, 0.14 albu- following bodies crushed by the following 

men, 43.5 fibrous insoluble matter, and weights: Un, av. 

'6.86 loss. Uernunn found in 1920 grains £lm, ..... 1384 

of American pine» ... 1606 

Levant C*ffee, Mart. Coffee, White deal, ... - 1928 

English oak, .... 3860 
Ditto office inches long, slipped with, 2572 
Ditto of four inches, ditto, - 5147 

A prism of Portland stone, two inches 

long, .... 805 

IXtto sUtuary marble, - - 3316 

1920 1920 Craigleith stone, - - - 8688 

The nature of the volatile fragrant prin- Cubes of Ij inch. 

ciple, developed in coffee by roasting, has * 

not been ascertained. The Dutch in Su- p, „ ^^' ^-^^ 

rinam improve the flavour of their coffee „ .* J~» /. " , " j ', ' « r,o^ Je»2 

v„ <....,^n^:»» Koo.- ^f ;♦ fu.. ««r/^ ,.*ono I- BricK of a pale red colour, 2.085 1265 

by suspencung bags ot It, tor two years, m „ . p,, ^u* %AAt% 

-^^-« »*«»^.txk.t.i^ TV>J^ »«.««• ,.«- .,-w Roe-stone, Gloucestershire, — 1449 

a dry atmospnere. iney never use new •»,,.•_ n. ..\ a «>*o ta^m 

coffee* Bed bnck, mean of two trials, 2.168 1817 

^ ' . ,. ^. , . , Yellow face baked Hammer- 
Coffee is diuretic, sedative, and a cor- ^^^^ i^,„^ three times, - 2254 
rector of opium. It should be given as Burnt ditto, mean of two trials, — 3243 
medicine m a strong infusion, and is best Stourbridge, or fine brick, — 3864 
cold. In spasmodic asthma it has been par- jj^^b j^ ^ ^^ ^^^^ ^^j. 
ticularly serviceable; and it has been re- stone - - - 2 316 70W 
commended in gangrene of the extremiUes u^^by grit from 'another qu^. 
ansmg from hard drinking. ry - - - - 2428 9776 

•Cohesion, or attraction of cohesion, jgjjf^i ^^ite freestone, not 

,s that power by which the particles of bo- gtritified, - - - 2.423 10264 

dies are held together. The absolute co- p^^ptland 2 428 10284 

hesion of solids is measured by the force Craigleith, white' freestone,' 2.452 13316 

necessary to pidl them asunder Heat is Yorkshire paving, with the 

excited at the same lime. At the iron strata^ 2 507 12856 

cable manufactory of Captain Brown, a ^jt^ ^^^^^^ th'e stra^ " 2*.507 13856 

cylindrical bar of iron, ^ mch diameter, ^j^j^ ^^ ^„ble, not 

was drawn asunder by a force of 43 tons. veined - o r«> I'JMo 

Before the rupture, the bar lengthened Bpamlcv Fall sandstone ne'ar 

about 5 inches, and the section of fracture Leeds." with strata. ' . 2.506 13632 

was reduced nearly | of an inch. About Ditto, against strata, - 2.506 13632 

this part, a degree of heat was generated, Cornish granite, - 2.662 14302 

which, according to Mr. Barlow of Wool- Dundee Sandstone, or breccia, 

wich. rendered it unpleasant, if not in a two kinds, - - 2.530 14918 

slight degree painful, to grasp the bar in \ two inch cube of Portland, 2.423 14918 

the hand. The same thing is shown in a Craigleith, with strata, 2.452 15560 

greater degree in wire-drawing. When Devonshire red marble, varie- 

the force is applied to compress the body, gated* - - — 16712 

it becomes shorter in the direction of the compact limestone, - 2.584 17354 

force, which is called the compression; and peterhead granite, hard close- 

the area of its section at right angles to grained, - - — 18636 

the force, expands. The cohesion, calcu- glack compact limestone, Li- 

lated from tlie transverse strength, is as merick - - 2.598 19924 

near, or perhaps nearer, the real cohesion, Purbeck,* - - 2.599 20610 

than that obtained by pulling the body Black Brabant marble, 2.697 20743 

asunder. The cohesive force of metals is y^yy jj^rd freestone, 2.528 21254 

much increased by wire-drawing, rolling, ^vvhite Italian veined marble, 2.736 21783 

and hammering them. In the elaborate Aberdeen granite, blue kind, 2.625 24556 

tables ofcohesion drawn up by Mr. Thomas - «, i j. i - . 

Tredgold, and published in the 50th vol. Cubes of different metals of ith mch were 

of Tilloch's Magazine, the specific cohe- crushed by the following weights, 

sion of plate glass (a pretty uniform body) Cast iron, .... 9773 

is denoted by unity. Cast copper, - - - . 7318 
The following table is the result of ex- Fine yellow brass, ... 10304 

periments by George Rennie, Jun. Esq. Wrought copper, ... 6446 

published in the first part of tlie PhiL Cast tin, .... 966 

Transactions for 1818. Cast lead, 493 
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]|av8 %f different metaU, nz .inches long, 
and a quarter of an inch square, were 
suspended by nippers, and broken by 
. the following' weights: 

Cast iron, horizontal, - - 1166 

Ditto, vertical, • - • 121$ 

Cast, steel, previously tilted, • 8391 

Blistered steel,.reduced by the hani* 
mer. 

Shear steel ditto, ... 

Swedish iron ditto, • 

£ngUsh iron ditto, » • 

Hard gun metal, mean of two trials, 2273 

Wrought copper, reduced by ham- 
mer, . • « 

Cast copper. 

Fine yellow brass. 

Cast tin, • . • 

Cast lead. 

For the experiinents on the twist of bars 
.^c must refer to the paper. 

The strengths of Swedish and En^^Iish iron 



dp not bear the same proportion to each pthe^ 
in these experiments, that ^ey do when wtt, 
compare the trials of Count Sickingen with 
tliose made at Woolwich, of which an ac- 
count was given in the Annals of Philosopfiift 
vii. 320. From that comparison, the propor^ 
tional strengths were as follows: 



8322 
7977 

4^04 
3492 



2112 

1192 

1123 

296 

114 



English iron, 
Swedish iron» 



348.38 
549.25 



But from Mr. Bennie's experiments, the prOf 
portional strengths are: ■ 



English iron, 
Swedish iron. 



348.38 
449.34 



A very material difference, which ought to 
be attended to. 

The following Table contains a view of 
some former experiments, on the cohenvei 
strengths or tenacities of bodies. 



A wire ,^ 

l)o. 

Do. 
Do. 
Do. 
Do« 
Do. 
Do. 
A cylinder 1 inch iron 



inch of zinc breaks with 26 pounds. Mechenbroek. 

lead 

tin 

copper 

brass 

silver 

iron 

gold 



29i 


Emerson. 


49* 


do. 


299i 


do. 


360 


do, . 


370 


do. 


450 


do. 


500 


do. 


63320 


Rumford. 



According to Sickingen, the relative co- 
hesive strengths c^ the metals are as fol- 
lows: 



Gold, 
Silver, 
Platina, 
Copper, 
Sort iron. 



150055 
190771 
262361 
304696 
362927 



Hard iron, 559880 



A wire of iron 0.078 or ^^ of an inch, will 

just support 549.25 pounds. Emerson's 
number for gold is excesavely incorrect. In 
genera], iron is about 4 times stronger than 
oak, and 6 times stronger than deal.'* 

• CoHOBATioir. The continuous redistil- 
lation of the same liquid* from the same ma- 
terials.* 

CoLcoTHAB. The brown-red oxide of iron, 
which remains after the distillation of the acid 
from sulphate of iron: it is used for polishing 
glass and other substances by artists, who 
call it crocus, or crocus mortis. 

Cold. The privation of heat. See Caio- 
mic, CoHo^A,TioH, and Tsaif ebatuue. 

CoLOPBONT. Colophony, or black resin, 
is the resinous re»duum after the distilla- 
tion of the light oil, and thick dark reddish 
balsam, from turpentine. 



* CoLiTMBivM. If the oxide of columbium 
described under Acid (Coiumbic) be mixed 
with charcoal, and exposed to a violent heat 
in a charcoal crucible, the metal columbium 
will be obtained. It has a dark gray colour; 
and when newly abraded, the lustre nearly 
of iron. Its sp. gr., when in agglutinated 
particles, was found by Dr. WoUaston to be 
5.61 These metallic grains scratch glass, 
and are easy pulverized. Neither nitric, mu- 
riatic, nor nitro-muriatic acid produces an^ 
change in this metal, though digested on it 
for several days. It has been alloyed with 
iron and tungsten. See Acid (Golukbic.)'^ 

^CoiCHicuM ArruMVALB. A medicinal 
plant, the vinous infusion of whose root has 
been shown by Sir E. Home to possess spe- 
cific powers of alleviating gout, similar to 
those of the empirical preparation called 
Eau medicinale lyHuason. The sediment of 
the infusion ought to be removed by filtra- 
tion, as it occasions gripes, sickness, and 
voimting.* 

* C0I.0PH0I7ITX. A mineral of a blackish, 
or yellowish -brown, or orange -red colour; 
of a resino-adamantine lustre; and conchoi- 
dal fracture. Its sp. gr. is 4.0. It consists of 
silica 35, alumina 13.5, lime 29.0, magnesia 
6.5, oxide of iron 7.5, oxide of manganese 
4.75, and oxide of titanium 0.5. It occurs 
jnagsive, in angulo-grauular concretions, and 

40 
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ill rhomboidal dodecahedrons, wbose Gur- ofconeentnition. It is melancholy to Teflect 

fjices have a melted appearance. It is the with what easy credulity, the fictions of the 

tesinoiis garnet of HaUy and Jameson. It Lavoisierian faith have been received and 

is found in magnetic ironstone at Arendal propairated by chemical compilers,^ some- 

in Norway. It occurs also in Piedmont and times sufficiently incredulous on subjects of 

Ceylon.** rational belief. See the ntxt artiele. 

* CoMBisTATioir. The intimate union of Tlie electric polarities unquestionably show^ 
the particles of different substances by che- what no person can wish to deny, that be- 
mical attraction, so as to form a compound tween oxygen, chlorine, iodine, on one hand, 
posseas<rd of new and peculiar properties, and hydrogen, charcoal, sulphur, phospho- 
aee Attractiov, EaviTALSVT,andGAS.*^ rus, and the metals, on the other, there 

* Combustible. A body which, in its exist striking ^fferences. Tbe former are 
rapid union with otheis, causes a disengage- attracted by the positive pole, the latter by 
ment of heat and lig^t. To determine this the negative, in voltaic arrangements. Bat 
rapidity of combination, or intensity of che- still nothing definitiTe can be inferred fh>m 
mical action, a certain elevation of tempera- this fact; because in the actions of what aie 
ture is necessary, which differs for every dif- called combustibles, on each other, without 
ferent combustible. This dilfenence thrown the presence of the other class, we have am 
into a tabular form, would constitute their exhibition of opposite electrical polarities^ 
scaleofarcemftiiJily, or degree of accension. Sulphur and metaJlic plates, by mutual 

Stahl adopted, and refined on the vulg^ friction or mere contact, prodiuce electrical 

belief of the heat and light coming from the changes, which apparently prove that sul- 

combustible itself; Lavoisier advanced the phur should be ranked along with oxygen, 

opposite and more limited doctrine, tiiat the chlorine, and acids, apart mm coxnbuati- 

beat and light proceeded from the oxy- bles, whose polarities are he^tive. Sol- 

genous giA, in air and other bodies, which phuretted hydrogen in its electncal relations 

he regarded as the true pabulum of fire, to metals, ranks also with oxygen and acids. 

Stahl's opinion is perhaps more just than How vague and fallacious a rule of classifi- 

lAvoisier^s; for many combustibles bum to- cation electrical polarity would afford, may 

gether, without the presence of oxygen or be judged of from the following unquestion- 

of any analogous fancied supporters; as able tacts; << Among the substances that 

chlorine, and the adjuncts to oxygen, have combine chemicsdly, all those, the electrical 

been unphilosophically called. Sulphur, hy- energies of which are well luiown, exhibit 

drogen, carbon, and azote, are as much opposite states; thus copper and zinc, gold 

entitled to be styled stipporUr$f as oxygen and quicksilver, sulphur and the metals, the 

and chlorine; for potassium bums vividly in acid and alkaline suostances, afford opposite 

sulphuretted hydrogen, and in pmssine, and instances. In the voltaic combination of 

most of the metals bum with sulphur alone, diluted nitrous acid, zinc and copper, as is 

Heat and light are disengaged, with a change well known, the side pf the zinc exposed to 

of properties, and reciprocal saturation of the acid is positive. But in combinations 4^ 

the combining bodies. All tiie combustible zino, water, and diluted nitric acid, the sur- 

gases are certainty capable of affording heat^ face exposed to the acid is negative; thougli 

to the degree of mcandescence, as is shown if the chemical action of the acid on me 

by their mechanical condensation. zinc had been the cause of the effect, it 

Sound logic would justify us in regard- ought to be the same in both cases.'^ Oa 

iug oxygen, chlorine, and iodine, to be in some chemical agencies of tUctricUn hf Sir Mi 

reality combustible bodies; perhaps more so, Davyt Phil. Traru. Iw7. 

than those substances vulgarly called com- Combustibles have been arranged int» 

bustible. Experiments witii the condensing rimple and compound. The former consist 

syringe, and tiie phenomena of the decom- of hydrogen, carbon, boron, sulphur, phos- 

position of ettcA^orine, prove that light as phorus, and nitrogen, besides all the metals, 

well as lieat, may be afforded by oxygen and The latter class comprehends the hydrureti^ 

chlorine. Ifthe body, therefore, which emits, carburets, sulphurets, phosphurets, metalfic 

or can emit, light and beat in copious streams, alloys, and orgaiuc products.^ 

by its action on others, be a combustible, *Co»BusTioir. The disengagement of 

then chlorine and oxygen merit that desig- heat and light which accompanies chemical 

nation, as much as charcoal and sulphur, combination. It is frequently made to be 

Azote is declared by the expounders of the synonymous with inf)ammatioa,a term which 

J^voisierian creed, to be a simple incombua^ might be restricted, however^ to that pecu* 

able. Yet its mechanical condensation proves liar species of combustion, in which gaseous 

that it can afford, from its own resources, an matter is burned. Ignition is the incandes- 

incandescent heat; and with chlorine, iodine, cence of a body, produced by extrinsic 

and metallic oxides, all incombustibles on means, without change of its chemical con- 

tile antiplilogistic notion, it forms com- stitution. 

pounds possessed of combustible properties, Beccher and Stahl, feelii^ daily the neces- 

m -u pre^emiuent and a tremendous degree sity^of lire to human exifltence, andastoBidi- 
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ttd With the metaimrphosei which this power determime either combination or decompqr 

seemed to cause charcoal, sulphur, and me- fiition, are energetically exercised, the phe- 

tals to undergo, came to regard combustion nomena of combustion, or incandesenc« 

as the single phenomenon of chemistry. L'n- with a change of properties, are displayed, 

der this impression Stahl framed his chemi- The distinction, therefore, between sup- 

Cal system, the Theoria Chemia Dogmaiicat porters of combustion and combustibles, on 

a titte characteristic of the dogmatic spirit which some late systems are arranged, is 

with which it was inculcated bv chemical frivolous and partial. In fact, one substance 

professors, as the infallible cocle of their frequently acts in both capacities, being a 

science for almost a century. When the dis* supporter apparenUy at one time, and a 

Coveries of Scheele, Cavendish, and Priest- coivJbustibU at another. But in both cases 

ley. had fully demonstrated the essential the heat and light depend on the sama 

part which air played, in many instances of cause, and merely indicate the energy and 

Combustion, the flench school made a small mpidity with which reciprocal attractions 

modification of the German hypothesis. In- are exerted. 

stead of supposing, with Stahl, that the heat Thus, sulphuretted hydrogen is a com- 

and light were occasioned by the emisnon of bustible with oxygen and chlorine; a sup- 

a common inflammable principle from the porter with potassium. Sulphur, with 

combustible itself, Lavoisier and his asso- chlorine and ox\gen, has been called a 

ciates dexterously availed themselves of combustible basis; with metals it acts the 

Black's hypothesis of latent heat, and main- part of a supporter; for incandescence and 

tained, that the heat and light emanated reciprocal saturation result. In like man- 

from the oxygenous air, at the^ moment of ner, potassium unites so powerfully with 

its union or fixation w^ith the inflammable arsenic and tellurium as to produce the phe- 

basis. How thoroughly the chemical mind nomena of combustion. Nor can we as^ 

has been perverted by these conjectural eribe the phenomena to extrusion of latent* 

notions, all our existing systems of chemls- heat, in consequence of condensation of 

try, with one exception, abundantly prove, volume. The protoxide of chlorine, a bo- 

Dr. Robison, in his preface to Black's dy destitute ot any combustible constitu- 

lectures, atler tracing with perhaps super- ent, at the instant of decomposition, evolves 

fluous seal, the expanded ideas of Lavoi- light and heat with explosive violence; and 

sier,to ^e neglected germs of Hooke and its volume becomes one-half greater. Chlo- 

Mayh6w, says, ^This doctrine concerning ride and iodide of azote, compounds alike 

combustion,, the great, the characteristic destitute of any inflammable matter, ac- 

phenomenon of chemical nature, has at cording to the ordinary creed, are resolved 

last received almost universal adoption, into their respective elements with tremen- 

though not till after considerable hentation dous force of inflammation; and the first 

and opposition; and it has made a complete expands into more than 600 times its bulk, 

revoluuon in chemical science." Hie French Now, by the prevailing hypotliesis of latent 

theory of chemistry, 9» it was called, or heat, instead (^ heat and light, a prodigious 

bypotbesis of combustion, as it should haVe ^id ought to accompany such an expansion, 

been naaed, was for some time classed in The chlorates and nitrates, in like manner, 

certainty with the theofy of rravitotion.— treated with charcoal, sulphur, phosphorus* 

Alas! it is vanishing with the luminous or metals, deflagrate or detonate, while the 

phantoms of the di^, but the sound lo^c, Tolume of the combining substances is 

the pui« candour, the numerical precision greatly enlarged. The same thing may be 

of iitference, which characterise Lavoisier's said of the nitrogurets of gold and silver, 

alements, wUl cause his name to be held in In truth, the combustion of gunpowder, a 

everlasting admiration* phenomenon too familiar to mankind, should 

It was the rival logic of Sir H. Davy, have been a bar to the reception of Lavoi- 

aided by his unrivaUed lelicity ,of investig^* Bier's hypothesis of combustion. The sub- 

tion, which first recs^ed chemistry from the terfuges which have been adopted, and ad- 

plessing labyrinths of <ancy, to the .more mitted, in order to reconcile them, are un- 

arduous but fiur mote profitable and pro- worthy to be detailed, 

gressive career of reason. His researches From the precedin^^ (acts it is evident 

on combustion and flssne, already rich in 1st, I'hat combustion is not necessanlyde* 

blessings to mankind, would alone place pendent on the agency of oxygen; 2d, That 

him in the first rank of scientific genius. I the evolution of the heat is not to be as* 

flhaU give a pretty copious account of them, cribed simply to a gas parting with its la* 

nnoe by some &tality it has happened, tliat tent store of that ethereal fluid, on its fixa- 

in our best and hugest system, where so tion, or combustion; and, 3dly; lliat «no 
many pages are devoted to the reveries of peculiar substance or form of matter is ne- 
ancientoiemists, the splendid and useful cessary for producing the efl'ec^ but that it 

truths, made known by the great chemist is a general result of the actions of any sub* 

af England, have been totally overlooked, stances possessed of strong chemical at- 

l^henever fhe tfheaneal farcas, wkacfc IratliaiPb tr different eleptricsl reistionB^ 
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Und th»t it takes place in all cases in which seous volumes resiilt,'*the greater part of the 

an intense and violent motion, can be con- hydrogen remains untouched, and a volumes 

ceived to be communicated to the corpus- and a half of carbonic oxide is formed, 

cles of bodies.** with about llOth of carbonic acid. 3. The 

^ All chemical phenomena indeed may be following experiments of M. Gay-Lussac on 

justly ascribed to motions among the ulti- liquid combinations are to the same purpose, 

mate particles of matter, tending to change x. A saturated solution of nitrate of ammo- 

the constitution of the mass. nia, at the temperature of 61**, and of the 

It was fashionable for a while, to attribute density 1.302, was mixed with water in the 

the caloric evolved in combustion to a di- proportion of 44 05. to 33.76. The tempe- 

minished capacity for heat of the resulting rature of the mixture sank 8.9°; but the 

substance. Some phenomena, inaccurately density at 6P was 1.159, while the mean 

observed, gave rise to this generalization, density was only 1.J51. 2. On adding wa- 

On this subject I shall content myself with ter to the preceding mixture, in tlie pro- 

•tating the conclusions to which MM. Du- portion of 33.64 to 39.28, the temperature 

long and Petit haver come, in consequence sank 3.4°, while the density continued 0.003 

Of their own recent researches on the laws above the mean. Other saline solutions pre- 

of heat, and those of Berard and Delaroche. sented the same result, though none to so 

•*We may likewise," say these able chemists, great a degree 

^deduce from our researches another veiy That the internal motions which accora- 

important consequence £>r the general the- pany the change in the moik of combination, 

ory of chemical action, that the quantity of fndependent of change ofybm, occason the 

heat developed at tlie instant of the combi- evolution of heat and light, is evident from 

ttabon of bodies, has no relation to the ca- the following observations of Berzelius.— 

pacity of the elements, and that m the In theyear 1811, when he was occupied with 

peategthumUrofcases,this loss of heat examining the combinations of «itimony, 

is not followed by any dinriinution in the ca- he discovered, accidentaUy, that several mc- 

pacity of tlie compounds formed. Thus, talline antimoniates, when they begin to 

Ibr example, the combination of oxygen g^w red-hot, exhibit a sudden ippe^nce 

imd hydrogen, or of sulphur and lead, of fire, and then the temperaUire again 

trhich produces so great a quaiitity of heat, gints ^^ th^t of the surrounding corabusti- 

occasions no greater alteration m the capa- bles. He made numerous experiments to 

wty of water, or of sulphuret of lead, than elucidate the nature of this appearance, and 

the combination of oxygen with copper, ascertained that the weight of* the salt was 

Uad, silver or of sulphur with carbon, pro- „ot altered, and that the appearance took 

duces m the capacities of Ae oxides of place without the presence of oxygen. Be- 

tfi^emetals,orof carburet of sulphur."-- fore the appearan<!e of fire, thes^^salts a« 

CoY. ^^'•Tr^ A . '^^^'''^ ''!l'''u "^.^ veryeasUv decomposed, but afterwards thej 

have pointed out between the specifac heats are attached neithVr by acids nor alkaline 

of simple bodies, and of those of their com- leys-a proof that their constituents are now 

pounds prevent the possibility of suppos- held together by a stronger affinity, or that 

ing, that the heal, developed m chennca^ they ail more imimately combing' Sin^ 

frS'Th? 1' °"B^" ""^/^Jy t^ Vif .*'^*' *^**^^ he has observed these appearai^ 

l^TAtTn'^'"^!^^^^^ in many other^ bodies, as, for e^Lple,^ 



^. w.=.,..w„ «......, u«.,6 v;ici_i,«cu, «iu predpitote dried in air deprived of oiveen. 

hence inaint|UiM,tl,at the atmospheric a.r« , bu£k compound wa.'^obSned. wO 

» mere mjiture. Ihus, aUo. the estncaUon when heated iut of the cont^^r;«^ 

of heat from chemical umon ha. been u»u- out «dphur. and lome .ulphuietted hX! 

My referred to tlie condeimtion o» volume, jjen g£, while a combustion rimUartitS* 

The follow.n(f examples will show the fidU- 5. thi formation of the meumc^^^ 

W such crude hypotheses. 1. Chlonne appeared, and common «.lphu^ SpUti^ 

and hydrogen mixed, explode by the sun. „um remained behind. When we heaf X 

beam, electnc sparser mflamed Uper with oxide of rhodium, obtained from ITJ^. 

the disengagemeni^ much heat aud ligl.t, murfate. water fii4t come. oveTuS oITiJ. 

and the volume of the mucture, which is crearing the temperature, combuSonUk^ 

peatly«*/«s«lattheinstantof combination, place, oxv gen gsi is suddenly diW^ 

suffers no condensation afterwards. Mim- W a suboxideV rhodium i4SS^ 

•tic acid gas, having the mean densiiy of its Th, two last case, are analogous to thrtrf 

^Z?T'. « ^"^'"=^**:. 2-W,enone the protoxide of chlorine, 3^^^ rf 

volume of olefiaiit gas and one of oxygen Sir H Daw Gjulnlinifl tL^rTT^ r 

ve detonat.d.togethl.r. three and a hi|a. yl^r^J^]^ ,^ed*?y 1^. ^£^ 
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Id ^sph^ a nmilar lively incmdeflceiKe.-^ Tered, independently of all ethers, and with-: 

The variety of this minerd with a t.Iassy out any knowledge of the unpublished expe-' 

fracture, answers better than the splintery riments of the kte Mr! Tennant on FlHnie» 

variety. It is to be heated before the blow- the principle of the non-bommunication of 

pipe, so that the whole piece becomes equal- explosions through small apertures, but that 

ty hot At a red-heat it catches fire. The he has also the sole merit of having first ap* 

colour becomes greenish -gray, and the so- plied it to the very important purpose of a 

lubility in acids is destroyed. Two small safety-lamp, which has evidently been imt-^ 

pieces of gadolinite, one of which had been tated in the ktest lamps of Mr. Geoi^e Ste*^ 

heated to redness, were put in aqua regia; phenson. 
the first was dissolved in a few hours; the 

second was not attacked in two months. Fi- (Signed) Joseph Banks, P. R. S. 

nally. Sir H. Davy observed a similar phe* William J. Brande, 

nomenon on hVating hydrate of zirconia. Cnarles Hatchett, 

The verbal hypothesis of thermoxygen by William Hyde Wollaston, 

Bru^natelli, with Dr. Thomson's Si ipporters» Thomas Young." 
partial supporters, andsemicombustion, need 

not detain us a moment from the substantial gee the whole document in Tilloch's Maga, 

fJELCts, the noble truths, first revealed by Sir ^ine vol 50 p 387 

«f ?*Il' concerning tiie mysterious process The phenomena of combustion may be 

hL?rA"i!!r;oV h.^•?K'!?f^i^^'^^^^^^^^ conveniently considered under six heads; 

«^ o!^^ ?^ K /^^V. Ml"^ u "*' ^^^^ Irt. The temperature necessarv to inflame 

mit any _ hyperbole, that «Mf Bacon w^^ diff«i"ent bodies. 2d, The natiire of flame, 

T.Z In u ""h 'i^' "' 1^*""^ f^'^K* "^ *»d "^"^ «l*^i«n between the light and heat 

as we should chuse to place before h,m, m ^hj^h compose it 3d. The heat disengaged 

order to give him, m a small compass, an by different combustibles in bumingf It^ 

w "^^^"^ advancement which philosophy ^^ eauses which modify and exSiguish 

has made since the time, when 1« had point- combustion, and of theWe-lamp. ^ 5th. 

itZ^'JS ^'^^ ^^ "^"*^ ^*"^^ ^^^ ^"«^^ ^ Invisible combustion 6th. Pmctiilil Infel 

The coal mines of England, alike etsen- i^ nc »i. ._,__.#._ _^ . ■ j, 

Ha to the comfort of her popSati"" andher A^^^^t^^'T^T^ '* '"'''"^ 

financial resources, had bewme iirfested with ZSTtSfl;. Jfi.^ T^ -'S v ""^^ 

is»^ ^.^^ ^ • ii -- ui * I J snows tne successive combustibilities c€ 

fire-damp, or mflatnmable air, to wch a de- different bodies. Into a lonit bottle with . 

S^„f 1° '^'?^'=' *K muUUtion and destruc „„„^ „eck, introduce a KgWd tlLr «rf 

toon ot the mmers, by heouent a^ tremen- fet it bum till it is extinguished d«S 

l^f^?i?°'if'i"^''»-''*"''TP*^?''"'^'^'- top*' >«»*«« ««» introduce anothenSh? 

may t. the whole nation. By a ate explo- ed toper. It will be extinguished, before S 

«on in one of the Newcastle colhenes, no ^^^es the bottom of th/necfcThen in! 

rJ^? • ^"'1"'*5"i"":l?*'*'r P";- t««luce a small tube, contaiiring zinc ™d 

!fnt^.v^V"'"?^r*i^*^?"yJ;~P"* <«tete Bulphuric aci<i .t the aperture™ 

Z?»w'^h^'^ ^T^'^ coMBStrng o» more ^^^ the>drogen is inflamed. The C. 

3hi5^^" «"^ m*^*?*" ^? i?" 'V; ^\ part^f the bottle the tube is plawdS 

which Sir H. Davy assigned to himself: and ikl k»<4«..«».» ;- ^^-^Z • i; j . ...Jj 

which, had his genius blenbsffled, Peking. ^It^'^w" tSiTh u**^ introduce 

aom oouM sca^y hope to see achieved fy SSL- .wT fc i J^ti^? J^™/"' tT^ 

•nother. But the stulTbom forees of natuii tuf b?^^i«« «^^ phosphorus 

fy pointed out, ^ exanumng them in the yeHow flame of considenAIe'denS^. 

rascent stote, and subjecting them to erpe- ' Phosphorus is said to take firemen heat- 

2JJTii^m':[Z^'':!;d"fo.^ ""tP ^".t^ «» f l«>° '"d sulphur to 5^. Hyi«S^ 

r7e4S"SS^tTop^^Te*J. ^5e"r;>t^otir'^ ' ^^^^'^^ 

^rto^n and inaccessible IL^ ^ "Z^Z^'S&aV^^I^^^I 

«:Se"sf^S"nnisXf^fL°"^ £r^rt;:2SuArfm' -^ "i-'^r 

U4« ifft. T'^«««i4 u «%«., u^ ™Jr ^ Dustion. A mixture of common air and hy. 

Mrtn«t fh>m "Resolution, rfa Meeting helS ^' 'j'^Sf t^PSl'^"^ V^ *'8^ ' «** 

for considering the bets relating to the k" S?Pl'A"tl3 ^^k^ «»,'*"««'' ^f* 

covery of the Lonp of Safety.-^ ^^^7^^ SS'St''«opi?'^ S 

« 34— That Srr H. Bavy mt ©n^y <Ksc«. «r rm&dieiK 
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The ratio of the combustibility of the ^ mg, amoA^ difieieot combustibles. Prepare 
ieTcnt gaseous matters, is likewise to a cer- a series ofmetalfic globules ordifferent size^ 
tain extent, as the masses of heated matters by fusion at the end of iron wires, and light 
required to inflame them. ITius, an iron a series of* very minute flames of different 
wire IMhh of an inch, heated cherry-red, bodies all of one size. If a globule -20th 
will not inflame defiant gas, but it will in- of an inch diameter be brou^t near an oil 
flame hydrogen gas. A wire of 1-Sth, heat- flame of l-30th in diameter, it will extinguish 
ed to the same degree, will inflame defiant it, when cold, at the distance of a diameter. 
ns. But awiie J- ofan inch, must be heat. The size of the sphemle, «iequate to the 
•"• ■*"*^ • ''"^ #00 • u u extmction of the particular flame, will be a 
•d to whiteness to inflame hydroeen, though measure of its combustibility. If the glo- 
ats low red-heat it will inflame bi-phosphu- jjuj^ b^ heated, ht»wever, the distance will 
vetted gas. Yet wire of l-4ath, heated even diminish at which it produces extinction. At 
to whiteness, will not inflame mixtures of ^ ^jji^g j^^at, the globule, in the above in- 
fire-damp. Carbonic oxide inflames in the atance, does not extinguish it by actual con- 
atmosphere when brouffht into contact with ^aci, though at a dull red-heat it immediately 
an iron wire heated to dull redness; whereas produces the effect. 

carburetted hydrogen is not inflammable, un- gd Cf the nature o/Jlame, and of the rein- 
less the iron is heated to whiteness, so as to ^^, between the light and the heat vhich am- 
hiim with sparks. jMwe it. The flame of combustible bodies 

These circumstances will ertplain, why a ^^y in all cases be considered, as the com- 
mesh of wire, so much finer or smaller, is bugtion <A' am explosive mixture of inflammabte 
fequired to prevent the er^^pUwion from by- ^^ ^j, vapour, with air. It cannot be re- 
drngen and oxygen, from passing; and why garded as a mere combustion, at the surface 
so course a texture and wire are suScient of contact, of the inflammable matter. This 
to prevent the explosion of the fire-damp, fj^^t is proved by holdiag a taper, or a piece 
fortunately the least combustible of all the ^ burning phosphorus, within a Urge flame 
inflammable gases known. The flame of sul- made by the combustion of alcohol. The 
phur, which kindles at so low a temperature, flanie of the taper, or of the phosphorus, will 
will exist under refrigerating processes, appear in the centre of the other flam^ 
which extinguish the flame of hydrogen and proving that there is oxygen even in its in- 
all carburetted gases. ^ terior part. When a wire -gauze safe-lamp 

Let the smallest possible flame b« mar.e jg made to bum in a very explosive mixture 
by a nn^le thread of cotton immersed in of coal-gas and air, the light is feeble and of 
oil, and burning immediately upon the sur- a pale colour. Whereas the flame of a cur- 
face of the oil it will be found to yield a rent of coal gas burnt in the atmosphere, aa 
flame about l-30th of an inch in diameter, is well known by the phenomena of the gas 
Let a fine iron wire of 4- of an inch, made lights, is extremely brilliant It become* 
^t truu ^ -^^v. A'^^^i. u^ tlierefore, a problem ofsome interest, "Why 
intoanng of l-lOth of an mch diameter, be ^^ combusdon of explosive mixtures, under 
kiought over the flame. Though at such Afferent circumstanc^a. should produce such 
adisunce,it will !""}*»;>? ^^j'P^^l'^^f different appearances?" In reflecting on the 
flame, if it be coW; but if it be held above circumstance of these two species of com- 



tiie flame, so as ^ >>e sh^% heated, Ae ^^^^^ g, ^ ^ ^ ^^ j^ tVimagine thai 

flame may »?«^Pf«^dl^nH^^^^^ ^^ J^ ^^ ^^ superiority of thelight of 

Mig extingmshedU Tibrt the eff^^ ^^ ^^^^^ ^ ^^^ ^ % ^ 

^"fn^f "f J«« A^L^n^ tj± decompoiUian of a p^of Se gas, towids the 

•tract the heat of flame, w shown by bnug- interim of the flime, wherl^e air was in 



ing a rlass capiUary nng of l*f wme diame- ^^ ^^^^ quBnXity, and the deposition of 

ler and size over the fl«ne. This being a ^y^^ charcoa? which fi«t by its ignSm, snd 

much wowe conductorof heat, will not, even afterwards by its combustion!, inci^ased. in a 

When cold, extinguish it. If its size, how- ^^^ ^^^ ^^ i„^^^.^ ^^^ ,.^^ ^he 

ever, be made greater, and its ciw^^^ foflowing experiments show, that Sua isthe 

•mailer, it wiU act hke the metaUic wire.and ^^ «,iu^tion of the problem! 

i^iuire to be heated to prevent it from ex- j^ ^^ y^^^^ ^ j^^ of wire-gauze, of abool 

tinguishmg the flame. Now, a flame of sul- 900 apertures to the square inch, o 




, . ^ « . i_ r J -..u -t «. 11 - gauze, left almost in contact with the orifice 

oil; and that of a wick fed with odsmaUer Jj- ^he pipe, it bums with its usual bright 

than that of carburetted hydrogen. A nng j. ^^ ^^^ '^^ ^^ wire-gauze so as*to 

of (X)ol wire, which mstanUy extmguishes ^^^ ^^ ^^ ^^ „j ^^ ^ ^^ ^ be- 

the flame of carburetted hyclrogen, dimmish- ^^ j^ inffames, the Ught becomes feebler, 

es butshghtlv the size of a flame of sulphur, ^^^ ^^ ^ certain disUn<^ the flame asaumea 

rftiie same dimensions. ^j^ ^^^ character of that of an cxplc 

By Uie following simple cpntri^nce, we ^^^ {^j^^^^ ^^^ ^^^^^ ^^^ , ^ 

fttydctermmefliefelatiTefaeihtyofbmii. though the ight to SifecWo in this c«c,tlK 



COM COM 

keat is greater than when the figbf i§ madk It leaSs to deductions conecming thc^ 

more vivid. \ piece of wire of plattna, held ehemic. 1 nature of bodies^ and various phe- 

in this feeble blue flame, becomes instantlj nomena of their decomposition. Thus ether 

white-hot. bums with a flame, which seems to indicate 

On reversing the experiment by inflaming the presence of olefiant gas in that substance, 

a stream of coal-gas, and passing a piece of Alcohol bums with a flame similar to that 

wire gauze g^radually from the summit of of a mixture of carbonic oxide and hydro* 

the flame to the orifice of Uie pipe, the le- gen. Hence the first is probably a binary 

suit is still more instructive. It is found compoundof olefiant gas and water, and tlie 

that the apex of the flame, intercepted by second of carbonic oxide and hydrogen; 

the wire-gauze, aflbrds no sofid charcoal; When protochloride of copper is introduced 

but in passing it downwards, solid charcoal into the flame of a candle or lamp, it aflbrds 

is given ofl* in considerable quantities, and a peculiar dense and brilliant red light, 

prevented frombuming by the cooling agen- tinged with green and blue towards the 

ey of the wire-gauze. At the bottom of edspes, which seems to depend upon the 

the flame, where the gas burned blue, in its chiorine being separated from the copper 

immediate contact with the atmosphere, char- by the hydrogen, and the ignition and con^ 

0oal ceased to be deposited in visible quan- bustion of the solid copper and charcoal, 

fities. Similar exphniations may be given ei the 

The principle of the increase of the brilli- phenomena presented by the action of othes 
ency and density of flame, by the production combinations of chlorine on flame; and it 
and ignition of solid matter, appears to ad- is probable, in many of those cases, when 
mit of many applications. Thus, olefiant the colour of flame is changed by the intro* 
l^as gives the most brilliant white light of all duotion of incombustible compounds, that 
combustible gases, because, as we learn the eflect depends on the production, and 
from BerthoUefs experiments, related under subsequent ignition or combustion of in- 
carburetted hydrogen, at a very high tern- flammable matter from them. Thus the 
perature, it deposites a very large quantity rose-cokmred light given to flame by the 
of solid carbon- Pbosphonis, which rises in compounds of strontium and calcium, and 
Tapour at common temperatures, and the the yellow colour given by tlicse of barium, 
TEpour of which combines with oxygen at and the green by thooe of boron, may de- 
pose temperatures, is always luminous; for pend upon a temporaiy production of these 
each particle of acid formed, must, there is bases, by the inflammable matter of the flame«- 
every reason to believe, be white-hot. So Dr. Clarke's experiments on the reduction 
few of these particles, however, exist in a of bar3rte8, by the hydroxygen lamp, is fii- 
given space, that they scarcely nuse the tem- vourable to this idea. Nor should any sup- 
perature of a solid body exposed to them, posed inadequacy of heat in ordinary flame« 
though, as in the rapid combustion of phos prevent us from adopting this conclusion, 
phorus, where immense numbers are exist- Flame, or gaseous matter heated so highly 
ing in a small space, they produce a most as to be lumioousi, possesses a temperature 
intense heat. beyond the white heat of solid bodies, as ia 

The above prindple readily explains the shown by the circumstance, that air not 

appearances of the different parts of the luminous will communicate this degree of 

ames of burning bodies, and of flame ui^d beat. This is proved by a simple experi- 

by the blow-pipe. The point of the inner ment Hold a fine wire of plantinum inmt 

brae flame, where the heat is greatest, is the l-30th of an inch from the exterior df the 

point where the whole of the charcoal is middle of the flame of a spirit-lamp, and 

burned in its gaseous combinations, without conceal the flame by an opaque body. The 

previous deposition . wire will become white-hot in a space, where 

It explains also the intensity of the light there . is no visible light. The real tern* 

of those Jiamts in which ^«2 sohd matter is perature of visible flame is perhaps as high 

produced in combustion, such as the flame as any we are acquainted with. Mr. Teii- 

of phosphorus and of zinc in oxygen, &c. nant used to illustrate this position, by fiisinr 

and of potasaum in chlorine, and the feeble- a amali filament of platinum, in the flame 3t. 

ness of the light of those flames in which a common candle. 

gaseous and volatile matter alone is pro- These views will probably offer illustra- 
auced, such as those of hydrogen and of sul- tions of eleetrical light. The voltaic arc of 
phur in oxygen, phosphorus in dilorine, &c. flame from the great battery, differs in co- 
It offers means of increaung the hght of lour and intensity, according to the substan- 
certfun burning substances, by placing in ces employed in the ciicui^ and is infinitely 
their flames even incombustible substances, more brilliant and dense with charcoal than 
Thus the inten«ty of the light of burning with any other substance. May not fhisde- 
flulphur, hydrogen, carbonic oxide, &c. is pend, says Sir U. Davy, upon particles of 
wonderfidly increased by throwing into them the substances separated by the electrical 
exide of sine, or by placing in then very attractions? And the particles of charcoal. 
W^ umiitfitbia er metk&c gaoze. ^^S the lij^tesit among solid bodies (as 
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their firirae equivilent ahowsV and the least 
eoberent, woiud be separated in the largest 
quantities. 

The heat of flames may be actually dimi- 
Hiahed by increasing their light (at least the 
beat communicable to other matter) and vUe 
^una. The flame from combustion, which 
produces the most intense heat amongst 
those which hare been examined, is that of a 
mixture of oxygen and hydrogen compressed 
In Newman's blow-pipe appamtus. (See 
Blow-Pipb). This flame is hardly visible 
in bright day-light, yet it instantly ftises the 
most refractoiy bodies; and the light from 
■olid bodies ignited in it, is so vivid as to be 
painful to the eye. This application cer^ 
tainly originated from Sir H. Davy's di^ 
eovery, that the explosion from oxygen and 
hydrogen would not comsiuaicate through 



mysmali apertures, and he lumself flnt^ 
tried the experiment with a fine glass capil- 
lary tube. The flame was not mstble at th& 
end of this tube, feeing overpowered by the 
brilliant star of the glass, ignited at the 
aperture. 

S.Oftheheat di$engaged by tRfenwt cmr 
hustibks in the act of burning, 

Lavoisier, Crawford, D^ton, and Rum- 
ford, in succession, made experiments to de- 
termine the oiiantily of heat evolved in the 
combustion of various bodies. The appa^ 
ratus used by the last was perfectly simple, 
and perhaps the most precise of the whole. 
The heat was conducted by flattened pipes 
of metal, into the heart of a body of water, 
and was measured by the temperature im- 
parted. The foUowmg is a general table of 
results:— 





1 












Oxyf^en 

eonauiiMHl 




Ue melted in Ibt. 




Sabttaaeei tamed, 1 lb. 












in lbs. 


LftTniier, 


Crawford* 


Dalton. 


Riimlbrd' 


Hydrogen, 


7,5 


295.6 


480 


320 




Carburetted hydrogen, 


4- 






85 




defiant gas, - 


3.50 






88 




Cftrbonic oxide. 


0.58 






25 




lOhve oil. 


3.00 


149 


89 


104 


94.07 


Rape oil. 


3.0 








124.10 


— J- w 

Wax, - - - 


3.0 


133 


97 


104 


126.24 


Tallow, 


3.0 


96 




104 


111.56 


Oil of turpentine, - 


- 






60 




Alcohol, - 


2.0? 






58 


67.47 


Ether sulphuric. 


3 






62 


107.03 


Naphtha, - • - 






• 




97.83 


Phosphorus, 


1.33 


100 




60 




Charcoal, . • 


2.66 


96.5 


69 


40 




Sulphur, 


1.00 






20 




Camphor, 






70 




Caoutchouc, 




42 





H 



"Ji^e discrepances in the preceding table, 
sre sufficient to show the necessity of new 
experiments on the subject Count Rum- 
fora made a series of experiments on die 
heat given out during the combustion. of dif- 
lerent woods. He found that one pound of 
wood by burning, produced as much heat as 
would have melted from about 34 to 54 
pounds of ice. The average quantity is 
about 40. MM. Clement and Desormes find 
that woods give out heat in the ratio of their 
respective quantities of carbon; which they 
state to be equal to one half of their total 
weight. Hence they assign 48 pounds as the 
quantity of ice melted, in burning one of 
wood. In treating of acetic acid and carbon, 
I have already taken occanon to state, that 
they appear greatly to overrate the propor- 
tion of carbon in woods. 

The preceding table is incorrectly given 
w several respects by our systematio wntefs; 



Dr. Thomson, for example, states, that 1 
pound of hydrogen consumes only 6 pounds 
of oxygen, though the saturatingproportiaa 
assigned by him is 8 pounds. Tne propor- 
tions of oxygen consumed by olive qU, phos- 
phorus, charooal, and sulphur, are sU in like 
manner erroneous. 

In voL i. p. 184. of Dr. Black's lectures^ we 
have the following notes. « 100 pounds wdgfat 
of the best Newcastle «oa], when applied br 
the most judiciously constructed fumaoeywifl 
convert about l^ wine hoesheads of water, 
into steam that supports ue pienure of the 
atmosphere." 1} hogsheads dT water, weirii 
about 790 pounds. Hence 1 part of coal will 
convert nearly 8 parts of water into atean. 
Count Rumford says, that the heat genen^ed 
in the combustion of 1 pound of pit coal» 

would make 36-- pounds of ice-cold water 
boil. But we know that it requires fully ^ 
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times as nrnieh heat to convert the boiling with his usual sagacity remains, that it «M 

water into steam. Therefore, ?5f = 6r. is ^ useless to reason upon the ratios as exact, 

., • k r . .u . iju'* ^' for charcoal was deponted from both the 

the weight of water that would be converted olefiant gas and coal gas during the cxpew. 

into steam by one poand of coal. roent,anl much sulplTurwaa deposited fiim 

Mr. W Htt found, that it requires 8 feet the sulphuretted hydtt)gen. It confirms, 





coaUo apphed will boil ott from 8 to 12 cu- at first view be imagined, that, a^cording^o 

* I?*" ^l^^^^^^H ^''^f «*P«?d«d »n boil- this scale, the Hame of carbonic oxide oifght 

mg off a cubic foot of vvuter, to be about six to be extinguished by rare&ction at the aa^ 

time* as much a. would bring it to a boiling degree as tliat of caf buretted hydrogen; but 

heat f i-ora die medium temperature (5$«), ^ must be remembered, as has been alriady 

in this chmate. 1 i>e mean quanUty is 10 cu- gi^own, that carbonic oxide is a much moii 

bic feet, uM.ich weigh 625 pounds. Hence easily kindled, a more acccndible gas. 
1 pound of coal burnt, is equivalent to boil ^ /^^.i ... ..- ^ .. . , 

off in steam, nearly 7 J lbs. of water, at the 4^Q(«*« ««««• v>htch modtfy or exlmgwsk 

tempcRitui-e ot 55<». eombuaUunarJlome, 

Li situaUons where wood was employed , ^J>e earlier expenmenters upon the Bojr- 

for fuel to Mr. Wait's engines, he allowed >«»" vacuum observed, that flame ceased in 

three times the weight o? it, that he did of 5'^,^^^ wefied au-; but the degree of rare- 

Newcastle coal. The cubical coal of the ™2.*^" ^f^l^^^ ^?r *il?? ^^^ i**,.^** 

Glasgow coal district, is reckoned to liave differently stated. On this pointy Sir H. »a^ 

only } the calorific power of the Newcastle lU /.TJll^l^^'^t?. R^lllli^^ J.^!^,^^ 
coal; and tlie small coal or ( 
be used in double weight, 

equal heat witli the larger pieces. .-» uxmous^e « - „^i^.,, . ., v i ^ ji - . 

o? Newcastle coal is equivjUeut to a hundred l^tfji \ Philosophical candle, » as to 

weight of the Glasgow. .""*^^. ^^^f ^f flame of about l-6th of an 

IshaU now describe the experiments re- IH^^i" *'^i«^*'*' *^ introduced under tiie 

ccnUy made on this subject bv Sir H. Davy. ^JfiJ $r2i 'k- "J':?"™^* 5°".**^"^ j^"* 

subservient to his it»earehes 'on the nature ^^0 to 300 cubical mches of air, the flame 

of flame. A mercurial gasJiolder, furnished ^"i^^ ^V "^''^'''.S^^?^* exhausted; 

with a system of stop^Ssks, terminated in a S"?J^^V ^^f-^ ""^''^It^ ^P^^T* 

strong tube of platinum, having a minute ^^^^f JJ ^^^^ ^.f ^^ ^^"^ *hat of the 

aperture. Above this, was -fixed a copper f^ f^'^*ii'*'*;''*-*\°*5T,"™ *jf f?^* '* 

cup fined with olive oil, in which a themo- ^en gradua ly dimmished below, but burn- 

meter was placed. The oil was heated to f^^^T' i^ P^'l"*"'^* "^ between 7 

212^ to prevent any difference in the com- ^^^^^J™^ ^""^ '^^^'^ ** ^^^'"^ *^*^' 

munication of heat, by the condensation of ^^^5** . . u *u^ *u .jp-xj ■■ j 

aqueous vapour; the pressure was the same ,,7^ *,f ^'^S whether the effect depended 

for the cUflerent gase^ and tiiey were con- ffJ^V^l '^.!kT'''^ of oxygen, he used a 

sumed as nearly as possible in the same time, ^1^1?^'^ the same appwatas, when the 

and the flame applied to the same point of ?,?™i?L ? *"^^'^* ^"""^^ i°5^nV^" 

the copper cup, the bottom of which was '*'^^"K- •^^^P^^f! T ^^\}? l""^*' 

wiped sirter each experiment. The results ^^l^*^''? "^P^'^^^^^f * ^Hf " ^t*" 1*''^'' 

were as follows *"^ this is in repeated tnab. When the larger 

were as louows. j^^ ^^^^ white-hot, and continued red-hot till 

Svbitaneei. RUe of therm. OxyReinutio.rf the flame was extinguished. It immediately 

from 213* to eomumed. beat, occurred to nim, tnat the heat communicat- 

Olefiantgas, 270° 6.0 9.66 ed to the gas by this tube, was the cause 

Hydrogen, 238 1.0 26.0 that the combustion continued longer in tiie 

Sulph. hydrogen, 232 3.0 6.66 last trials when the larger flame was used; 

C/oal gas, 236 4.0 6.00 and the following experiments confirmed 

Carbonic oxide, 218 1.0 6.00 the conclusion. A piece of wire of plati- 

num was coiled round the top of the tube, 

' The data on which Sir H. calculates the so as to reach into and above the flame.—- 

ratios of heat, are the elevations of tempera- The jet of gas of l-6th of an inch in height 

ture. and the quantities of oxygen consumed was fitted, and the exhaustion made.— < 

conjointly. We see that hydrogen produces The wire of platinum soon became white*. 

mote beat in combustion than any of its com- hot in the centre of the flame, and a smaJl 

pounds, a fact accordant with Mr. Dalton's point of wire near the top fused. It contin- 

results in the former table; only Sir H. ued white-hot, till the pressure was 6 times 

Davy's ratio is more than double tiiat of Mr. less. When it was 10 times, it continued 

Dalton's, as to hydrogen, and carburetted red-hot at the upper part, and as long as it 

hydrogen. On ttus pomt, however, Sir H. was dull red, the gas, though certa'mly ex? 
voi;. I. 41 
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lineiiishcd below, continued to buro in c«hi. larefied 15 times ; and at this pressure ^e 
tact with the hot wire, and the combustion flame heated a wire of plantmum to dull red- 
did not cease, until the pressure was re- ness; nor was it extinguished till the pres- 
duced 13 times •"'® ^^^* reduced to l-20th. From the pre- 

It appeara from this result, that the flame ceding experimental facts we may infer, that 
of hydroeen is extinguished in rarefied at- tlie taper would be extinguished at a height 
mospheres, only when the heat it produces of between 9 and 10 mUes, hydrogen be- 
is insufficient to keep up the combustion: tween 12 and 13; and sulphur between 15 
which appears to be when it is incapable of and 16. , . ^ , ,, 

communicating visible ignitionto metal; and Phosphorus, as has been shown by M. 
as this is the temperature required for tlie Van Marum, bums in an atmosphere rare- 
inflammation of hydrogen, (see section 1st,) fled 60 times. Sir H. Davy found, that 
at common pressure, it appears that iu ««m- phosphuretted hydrogen produced a flash of 
friM/j6«% is neither diminished nor increased light when admitted into the best vacuum 
by rdPefaction from the removal of pressure- tliat could be made, by an excellent pump 

According to tliis view, with respect to of Nairn's construction, 
hydrogen, it should follow, that those a- Chlorine and hydrogen inflame at a much 
monjrst other combustible bodies, which re- lower temperature, than oxygen and hydro- 
quire less heat for their accension, ought to gen. Hence the former mixture explodes 
burn in more rarefied air than those that re- when rarefied 24 times ; the latter ceases to 
quirt more heat; and those which proOuee explode when rarefied 18 times. Heat ex- 
much heat in their combustion ought to burn, trinsically applied, carries on combustion, 
other cireumstances being the same, in more when it would otherwise be extinguished, 
rarefied air, than those that produce little Camphor in a thick metallic tube, which 
heat. Every experiment since made, con- disperses the heat, ceases to burn in Mr rare- 
firms these conclusions. Thus olefiant gas, tied 6 times; in a glass tube which becomes 
which approaches nearly to hydrogen, in the ignited, the flame of camphor exists under a 
tempeniture produced by its combustion, ninefold rarefaction. Contact with a red- 
and which does not require a much higher hot iron, makes naphtha glow with a hm- 
temperature for its accension, when its flame bent flame at a rarefaction of 30 times; 
wu» made by a jet of gas from a bladder though without foreign heat, its flame dies 
connected with a small tube, furnished with at an atmospheric rarefaction of 6. If the 
a wire of plantinum, under the same cii-cum- mixture of oxygen and hydrogen expanded 
stances as hydrogen, ceased to burn when to its non-explosive tenuity; be exposed to 
the pressure was diminished between 10 and tlie ignition of a glass tube, the electric spark 
11 times. And the flames of alcohol and of will tlien cause an explosion, al least in the 
the wax taper, which require a greater con- heated portion ^f the gases, 
sumption of caloric for the volatilization and We shall now detail briefly the effects of 
decomposition of their combustible matter, rarefaction by fiMt on combustion and ex- 
were extinguished when the pressure was 5 ploaon. Under Calohic we have shown, 
or 6 times less without the wire of platinum, that air by being heated from 32" to 212** 
and 7 or 8 times less when the wire was expands 4 or 8 parts become 11 ; hence 
kept in the flame. Light carburetted hydro- ^^„,„ V r i r * oto« 

gen, which produces, as we have seen, less ^^ expansion of one volume of air at 21^ 
heat in combustion than any of the common into 2 i, or the augmentation of 1.5 => i- 
combustible gases, except carbonic oxide, ^^ich Sir H. Davy found to take place when 
and which requires a higher tempei;ature for ^^e enclosing gla^ tube began to Wten with 
its accension than any other, has its flame . . . .^f. **^. ^^^„ „ s « 

extingtushed, even though the tube was fur- ignition, wiU indicate 932°. For -j- ; 180P : : 

nisheS with the wire when tlie pressure was w ^ ^g^o ^ which if we add 212°. the sum 

below l-4tn. 8 ' * 

The flame of carbonic oxide, which though »932°. Oneofairat 312 becoming 2}, as 

it produces little heat in combustion, is as tool' place in the other experiment of Sir 




heat of which is in ^me mexsure c^ried off <»" '," Y, . „ li, ' °^'"''* tnese expen 

by the sulphur, protluced by its decomposi- "f "» *° ^l """^^^r . ^T**!* *•"" ^ '' 

tion during its combustion in rare air, when hitherto given, relative to the temperature 

burned in the same apparatus asthe oleBant of mcandescence. This ph.l<»opher, wliose 

and other gases, was wtinguished when the ^genu'ty ot resea«:h » usuaUy guided^ 

nressure was IJTih *•** "*"*' rigorous anthmetxc, estimates Ae 

^ Sulphur, which Squires a lower tempera- *"' ,*^'"Pr'"'fn«T J*** k*'^'"' ,^? ^ 

re f^r it, accension^. than any commo'; in- G»y-l."^e at 1035o FW«ihe,t I there- 



ture 
flami 

burned with a very feeble blue flam© in air ^- ""^ ?*""*! "L""" '^''i^^JS^J^^ 

^ oeme at a temperature of 1035^> tcoordi- 



flammable substance exceot nhosohorua ^^^® hesitate to offer a discordant computa- 
tiammabie »"^*^"^^' j^^f ^[^ P^^''^!^^^^ tion. One volume of air at 212°, ahoufi be- 
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hig to the rule I «se, 3.715 partt, instead of expansion of another part by heat, or the 

3*5. electric spark, is not the cause of combus- 

• Sir H. introduced into a small g^lass tube tion, as has been supposed by Mr. Higgins, 

over well boiled merairy, a mixture of two M. Berthollet, and others, appears to be 

garts of hydrogen and one of oxygen, and evident fiom what has been stated, and is 
eated the tube by a spirit lamp, till the rendered still more so by the following facts: 
▼oluroe of the gas was increased from 1 to A mixture of bi-phosphuretted hydrogen 
2.5. By means of a blow-pipe and another gas and oxygen, which explode at a heat a 
lamp, he made the upper part of the tube little above that of boiling water, was con- 
4«d4iot, when an explosion instantly took fined by mercury, and very gradually heated 
place. This experiment refutes tlie notions on a sand bath. When the temperature of 
of M. de Crfotthus, on the non-explosiveness the mercury was 242^, the mixture explo- 
oi that mixture, when expanded by heat.-— ded. A similar mixture was placed in a re- 
He introduced into a bladder a mixture of ceiver communicating with a condensing 
oxygen and hydrogen, and connected tliis syringe, and condensed over mercun tiU 
bladder with a thick glass tube of about one- it oocupied only one-fifth of its original vo- 
'Bixth of an inch in diameter, and three feet lume. No explosion took place, and no che- 
ilong, curved so that it could be gradually raical change had -occurred; for when its 
iieated in a charcoal furnace ; two spirit- volume was restored it was instantly explo- 
lamps were placed under the tube, where it ded by the spirit-lamp, 
entered die charcoal fire, and the mixture It would appear then that (he heat g^ven- 
was very slowly passed through. An ex- out by the compression of gases, is the real 
plosion took place, before the tube was red- caiMeof the combustion which it produces ; 
not. ^ This fine experiment shows, that ex- and that at certain elevations of temperature, 
pansion by heat, instead of dim.nishing the whether in rarefied or con^pressed atmos- 
accendibility of ^^ascs, enables them, on the pheres, explosion or combustion occurs; 
contrary, to explode apparently at a lower that is, bodies combine with the production 
temperature ; which seems perfectly reason- of heat and light 

able, as a part of the heat communicated by Since it appears that gaseous matter ac- 

any ignited body, must be lost in gradually quires a dovtble, triple, quadruple, Sec. bulk, 

raising the temperature. by the successive increments of 48u° F. 2 

M. de Grotthus has stated, that if a glow- X 480°, 3 X 480°, &c. we may gain ap- 

ing coal be brought into contact with a mix- proximatlons to the temperature of flame» 

ture of oxygen and hydrogen, it only rare- by measuring the expansion of a gaseous 

fios them, but does not explode them. This mixture at the instant of explosion, provided 

depends on the degree or heat communica- tlie resulting compound gas occupy, aftei; 

ted by the coaL If it is red in day-light» cooling, the same bulk as the sum of its con- 

and free from ashes, it uniformly explodes stituents. Now tliis is the case with chlo- 

the mixture. If its redness be barely visi- rine and hydrogen, and widi prussine and 

hie in the shade, it will not explode them, oxygen. The latter detonated in the pro- 

hut cause their slow combination. The gen- j^ortion of one to two, in a tube of about 

eralphenomenoniswholly unconnected with two-fifths of an inch diameter, displaced a 

Tarefaction; as is shown by the following cir- quantity of water, which demonstrated an 

cumstance : When the heat is greatest, and expansion of 15 times their .original bulk. 

before the invisible combination is comple- Hence 15 x 480^ -> 7200° of Fahr. and the 

tedy if an iron wire, heated to whiteness, be real temperature is probably much higher; 

placed upon the coal within the vessel, the for heat must be lost by communication to 

mixture instantly explodes. the tube and ttie water. The heat of the 

Subcarburettedhydrogen, or fire-damp, as gpaseous carbon hi combustion in this gas^ 
has been shown, requires a very strong heat appears more intense than that of hydi*o- 
for its inflammation. It therefore ottered a gen ; for it was found that a filament ol pla- 
good substance for an experiment, on tlie tinum was fused by a flame of prussine (cy- 
effect of high degrees of rarefiiction, by heat anogen) in the air, which was not fused by 
4>n combustion. One part of this gas, and a similar flame of hydrogen, 
eight of air, wei^ mixed together, and in- We have thus detailed the modificauons 
troduced into a bladder furnished witli a produced in combusiion by rarefaction, me- 
^pillary tube. This tube was heated till it chanical and calorific. It remains on this 
began to melt The mixture was then pass- liead to state the effects of the mixture of 
ed tlirou^ it, into the flame of a spirit-lamp, diflerent gases, and Uiose of different cool- 
when it took fire, and burned with its own ing orifices, on flame, 
pecufiar explosive light, beyond the flame of In Sir H. Davy*s first p^per <m the fare- 
the lamp; and when withdrawn, though the damp of coal mines, he mentioned that car- 
aperture was quite white-hot, it continued honic acid had a greater influence m tie- 
to burn vividly. stroying the explosive power of mixtures of 

That the compression in one part of an fire-damp ana air, than azote; and he suj^ 

vcxplosive BMxtuxe, prodtice4 by the andden pose ctn fecatee ^ heits greater deuBity and 
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ctMcity for heat, in comeqnenee of which .He took given volumes, of a mixture of 

it might exert a greater cooling agency, and two parU of hydrogen and one p»it o\ oxy- 

thus prevent the tempciature of the mixture gen by measure, and dihiting them with 

from being raised to that degree necesnaiy various quantities of diflerent elastic fluids 

for combustion. He subsequently made a he ascertained at what degiee of dilution, 

aeries of experiments with the view of de- the power of inaammation by a strong spark 

termining how far this idea is correct, and from a Leyden phial was destroyed. He 

for the purpose of ascertaining the general found that for one of the mixture, inibmma- 

phenomena, of the effects of the mixture of tion was 
gaseous substances upon explosion and com- 
bustion. 
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PretmUedhf PtrmUted mth, Coolkigfwwert ahr-^ 1. 
Of hydrogen^ 8 
Oxygen, 9 
Nitrous oxide, 11 
Subcarburetted hvdrogen, 1 
Sulphuretted hydrogen, 3 

defiant gas, i 

Muriatic acid gas^ 2 

Chlorine, 0.66 

Silicated fluoric gas, *^ ^ 

Azote, 1.33 

Carbonic acid, -.-^- .... 0.727 

The first column of the preceding table in the constitution of the light gases, winch 
shows, that other causes, besides density and enables them to carry off heat from soBd 
capacity for heat, interfere with the pheno- surfaces in a diflTerent manner from that in 
mena. Thus nitrous oxide, which is nearly which they would abstract it in gaseous mix- 
one-third denser than oxygen, and whi<ih, tures, depending probably on the mobility 
accofding to Delaroche and Berard, has a of their parts. Those particles which are 
l^ater capacity for heat, in the ratio of lightest must be conceived most capable of 
1.350S to 0.9765 by volume, has lower pow- changing place, and would therefore cool 
era of preventing explosion. Hydrogen al- solid surfaces most rapidly ; in the cooling 
flo, which is fifteen ' times lighter than oxy- of g^eous mixtures, tiie mobility of the par- 
gen, and which in equal volumes has a small- ^cles can be of little consequence, 
cr capacity for heat, certainly has a higher Whatever be the cause of the different 
power of preventing explosion; and olefi- cooling powers of the diflierent elastic fluids 
ant gas exceeds all other gaseous substan- in preventing inflammation, very simple ex- 
ces, in a much higher ratio than could periments show that they operate uinformly 
have been expected, from its density and with respect to the diflerent species of corn- 
capacity, bustion; and that those explosive mixtures^ 

I have deduced the third column, from Sir or inflammable bodies, which require least 

H. Davy's experiments on the relative times heat for their combustion, require larger 

in which a thermometer, heated to 160°, quantities of the diflerent gases to prevent 

when plunged into a volume of 21 cubic the effect, and vice vena. Hius one ofchlo- 

incbes of the respective gases at 52°, took rine and one of hydrogen still inflame when 

to cool down to 106°. Where an elastic mixed with eigliteen times their bulk of oxy- 

fluid exerts a cooling influence on a solid geii; whereas a mixture of carburetted hy- 

iurface, the eflect must depend principally drog^n and oxygen, iii the proper propor- 

vpon the rapidity with which its particles tions ([one and two) for combination, have 

change their places ; but where the cooling their inflammation prevented by leas than 

particles are mixed throughout a mass with three times tiieir volume of oxygen. A wax 

other g:)seous particles, their eflect must taper was instantly extinguished in air mixed 

^pend principally upon the power they with one-tenth of sihcated fluoric acid, and 

potsess of rapi^lly aiistracting heat from the in air mixed with one-sixth of muriatic add 

contiguous particles ; and this will depend gas; but tiie flame of hydrogen burned rea- 

probably upon two causes, tiie simple ah- dily in those mixtures; and in mixtures which 

ttracting power by which they become extinguished the flame ofbydrogen, the flame 

quickl)^ heated, and their capacity for heat, of sulphur burned. (See the beginning ofaec* 

which is great in |)n)pt)rtion as their tempe- Hon Ist.) 

ratures are less raised by this abstraction.^ — In cases, however, in which the heat re- 

The power of elastic fluids to abstract heat quired for chemical union is very small, as 

from solids, appears from tiie above experi- in the instance of hydrogen and chlorine, a 

meiits to be in some inverse ratio to their mixture which prevents inflammation will 

density ; and there seems to be aomething not prevent comoinatioi), that is, the gases 
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will comMne without any flash. If two vo. gmuse eools each portion of ^e elastic mat- 
lumes of carburetted hydrogen be added to ter that passes tlirough it, so as to reduce its 
a mixture of one of chlorine with one 6i temperature below that degree at which it it 
hydrog^en, muriatic acid is formed through- hirotnous. This dimimition of temperature 
out the mixture and heat pnKluced, as was is proportional to the smallness of the mesh, 
evident from the expansion when the spark and to the mass of the metal. The power 
passed, and the rapid contraction afterwards, of a metallic or other tissue to prevent ex- 
out the heat was so rapidly carried off by plosion, will depend upon the heat required 
the quantity of carburetted hydrogen, that to produce the combustion, as compared 
no flash wa^ visible. with that acquired by the tissue. Hence, 

Experiments on combustion in condensed ^he flame of the most inflammable sub- 

air, to see if the cooling power was much stances, and of those that produce most 

increased thereby, show that, as rarefaction b^*^ >n combustion, will pass through a 

does not diminish considerably the heat of metallic tissue, tliat will interrupt the flame 

flame in atmospherical air, so neither does ^ ^ss inflammable substances, or those that 

condensation considerably increase it; a cir- produce httle heat in combustion. Or the 

cumstance of g^reat importance in the con- tissue being the same, and impermeable to all 

•titution of our atmosphere, which at all flames at common temperatures, the flames 

heights or depths, at which man can exist, ^ the most combustible subsunces, and of 

•tilTpreserves the same relations to combus- those which produce moai heat, will most 

tion. readily pass through it, when it, is heated. 

It may be concluded from the general *«<* each will pass through it at a different 

law, that at high temperatures, gases not degree of temperature In short, all the 

concerned in combustion will have less circumstances which apply to the effect of 

Eower of preventing that operation, and cooling mixtures upon flame, will apply to 
kewise that steam and vapours, which re- cooling pej-ibrated surfaces. Thus, the flame 
quire a considerable heat for their formation, ^ phosphuretted hydrogen, at common tem- 
will have less effect in preventing combus- pcratures, will pass through a tissue suffl- 
tion, particubffly of those bodies requiring ciently large, not to be immediately choaked 
low temperatures, than gases at the usual "P ^y the phosphoric acid formed, and the 
heat of the atmosphere. Thus, a very large phosphorus deposited, if a tissue, contain- 
qimntity of steam is required to prevent sul- ^S ahove 700 apertures to the square inch, 
phur from burning. A mixture of oxygen ^^ ^cld over the flame of phosphorus or 
and hydrogen will explode by the electric phosphuretted hydrogen, it does not trans- 
spark, though diluted with Ave times its vo- ™it the flame till it is sufficiently heated to 
nime of steam ; and even a mixture of air enable the phosphorus to pass through it in 
»nd carburetted hydrogen gas^ the least ex- ▼Apour. Phosphtiretted hydrogen is decom- 
plosive of all mixtures, requires a third of P<}^ by flame, and acts exactly like phos- 
steam to prevent its explosion, whereas one- phorus. In like manner a tissue of 100 
fifth of azote will produce that efiect. These ^periures to the square inch, made of a wire 
trials were made over mercury. Heat was of ^i., will, at common temperatures, inter- 
apphedto wateroverthemercuiy, and37.5 _°r*. « ,. • . , .... 
^ ^/wx _ » . 3 , *^^P^ ^® n*"»® ^ * spirit-lamp, but not that 
for 100 parts*-, wasregardedas the cor- of hydrogen. But when strongly heated, it 

'lectlon for the expansion of the gases. no longer arresU the flame of alcohol. A 
Wt shall now treat of the tifeeta of eotding tissue which will not interrupt the flame of 
•rifkiu on flame* The knowledge of the hydrog^en when red-hot, will still intercept 
cooling powerofelastic media, in preventing that of olefiaut gas; and a heated tissue, 
the explosion of the fiie<lamp, led the iUus- which would communicate explosion from a 
trious English chemist, to those practical mixture of defiant gas and air, will stop an 
researches, which terminated in his grand explosion from a mixture of fire-damp, or 
discovery of the wire-gauze safe-lamp. The carburetted hydrogen. The latter pas re- 
general mvestigation S* the relation and ex- quires a considerable mass of heated metal 
tent of those powers, serves to elucidate the to inflame it, or contact with an extensive 
operation of wire-gauze and other tissues or heated surface. An iron wire of l-2ath of 
systems of apertures, permeable to light and an inch, and eight inches long, red-hot, 
air, in intercepting flame, and confirms the when held perpendicularly in a stream of 
views originally given of this marvellous coal gas, did not inflame it; nor did a short 
phenomenon. We have seen that /ome is wire of one-sixth of an inch produce the 
gaseous matter, heated so highly as to be efiect, when held horizontally. But wire of 
Uiminous, and that to a degree of tempera- the latter size, when six inches of it were 
ture beyond tlie white heat of solid bodies; red-hot, and when it was held perpendicu- 
for air not luminous will communicate this larly, in a bottle containing an explosive 
degree of heat. When an attempt is made mixture, so tliat heat was communicated 
to pass flame through a very fine mesh of successively to po^ens of the gas, produced 
wire-gauze of the common temperature, the its explosion. 
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Hie Kde tyf giseous accenaon, g^ven in tulattoii of air less, preserves an equabk 
the first section, ex^ins, why so fine a temperature. Indeed, tlie heat commiini- 
nesh of wire is required to hinder the ex- cated to the wire by combustion of the fire- 
plosion from hydrogen and oxygen, to pass; damp in wire-gauze lamps, is completely in 
and why so coarse a texture and wire, con- the power of the manufacturer. By diminish* 
<roul the explosion of fire-damp. The ge- ing the apertures, and increaang the mass 
neral doctrine, indeed, of the operation of of metal, or the radiating surface, it may be 
'wire-gauze, cannot be better elucidated, diminished to any extent. Tluck twiHed 

S!?'"*?^^^"TJli^*T*S.'^.!:!!?'!ii gauze, made of wires i 16 to the warp, 

When wire-gauze, of 600 or 700 apertures © » 40, '^' 

to the square inch, is held over the flame, and 30 to the weft, rivetted to the screw, to 
lumes of eondensed sulphur immediately prevent the possibility of displacement, forms 
«ome through it, and the flame is intercept- a lamp cage, which, from its flexibility, can- 
«d. The fumes continue for some insUnts^ not be broken, and from ito strength cannot 
l>uton the increase of the heat, they dimi- be cruahed, except by a very violent blow, 
aish; and at the moment when they disap- The lamp which has been found most con- 
pear, which is long before the gauae be- venient for the miner, is that composed of 
comes red-hot, the flame passes; the tem- » cylinder of strong wire-gauze, fastened 
perature at which sulphur bums being that round the flame by a screw, and in which 
at which it is gaseous. the wick is trimmed by a wire passing 
Where rapid currents of explosive mix- through a safe aperture. Such have now 
tures, however, are made to act upon wire- heen used for many years, in tlie most dan- 

fauze, it is of course much more rapidly gcrous mines of England, without any acci- 

eated:aiKitlierefore, the same mesh which dent. Whatever explosive disasters have 

arrests the flames of explosive mixtures at happened since, may be imputed to tlic ne- 

lest, will suffer them to pass when in rapid fflect, or gross and culpable mismaaagement^ 

motion. But, by increasing the cooling sur- o*" that infallible protector. See Lamp. 

face, by diminishing the apertures in aze, or When the fire-damp is inflamed in the 

increanng tlieir depth, all Jiames, however wire-gauze cylinders, coal dust thrown into 

rofid their motion, mof be arrested. Pre- the lamp» burns with strong flashes and san- 

cisely the same law applies to explosions tillalions. The miners were at first alarmed 

acting in ckwe vessels. Very minute aper- hy an effect of tliis kind, produced by tlie 

tures, when they are only few in number, dust naturally raised during the working of 

will permit explouons to pass, which are the coals. 

arrested by much larger apertures when they But Sir H, Davy showed, by decisive ex- 

liU a whole surface. A small aperture was periments, that explosion could never be 

drilled at tlie bottom ot* a wii«.gauze lamp, communicated by them, to the gas of any 

in the cylindrical ring, which confines the «""«• ^^ repeatedly threw coal dust, pow- 

.««..«,« TM,:- Ai.». u 1 au 1 r dered rosin, and witch-meal, through lamps 

gauze. This, though less than ^ of an turning in more explosive mixtufes, thLi 

inch in diameter, transmitted tlie flame, and ever occur in coal mines ; and though he 
lired the external atmosphere, in conse- kept these substances floating in the explo- 
^juence of the whole toice of the explosion sive atmosphere, and heaped them upon the 
rt'the thin stratum of the mixture, included top of the lamp when it was red-hot, no ex- 
within the cylinder, driving the flame through plosion could ever be communicated. Phos- 
the aperture. Had the whole ring, however, phorus or sulphur, are the only substances 
heen composed of such apertures separated which can produce exploaon, by being ap- 
hy wires, it would have been perfectly safe, plied to tlie outside of the lamp ; and sul- 
Notliing can demonstrate more decidedly, phur, to produce the effect, must be appli- 
than these simple facts and observations, ed in large quantities, and fanned by a cur- 
that the interruption of flame, by solid tis- rent of fresh air. He has even blown re- 
sues, permeable to light and air, depends peatedly, fine coal dust mixed with minute 
upon DO recondite or mysterious cause, but quantities or the finest dust of gunpowder* 
on their cooling powers, simply considered through tlie lamp burning in explosive mix- 
as such. When a light, included in a cage tures, without any communication of explo- 
of wire-gauze, is inti*oduced into an explo- sion. The most timorous female might 
«ive atmosphere of fire-damp at rest, the traverse an explosive coal mine, guided by 
maximum of heat is soon obtained; the ra- the light of the double cylinder lamp, wkh- 
diating power of the wire, and the cooling out feeling the slightest apprehension, 
effect of the atmosphere, more eflicientfrom 5. We have now arrived at the most cu- 
tlie admixture of inflammable air, prevent rious of ail Sir H.'s (^scoveries relati^ie to 
it from ever arriving at a temperature equal fire, namely, invinble combustion. 
to that of dull redness. In rapid currents On passing mixtures of hydrogen and 
of explosive mixtures of fire-damp, which , oxygen through tubes heated below redness, 
beat common gauze to a higher tempera- steam appeared to be formed without any 
ture, twilled gAuze, in which tlie radiating combustion. This led him to expose roix- 
suifucels considerably greater, and the ettr- tares tf oxygen and hydrogen to heat, 1a 
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tubes, in vhich they were confined by fluid flanie, wat introduced into a combustibles 
fusible metal. He found, that, by carefully mixture, containing the maximum of coal- 
applying a heat between the boiling point gas. When the inflammation had taken, 
of mercury, which is not sufficient for the place in the wire-gauze cylinder, he threw 
effect, and a heat approaching to the great- in more coal-gas, expecting that ttie heat 
est beat that can be given without making acquired by the mtxed gas, in passing 
glass luminous in darkness, the combina- through the wire-gauze, would prevent the 
%ion was effected without any violence, and excess from extinguishing the flame. The 
without any light; and commencing with flame continued for two or three seconds 
312, the volume of steam formed at the after the coal gas was introduced; and 
point of combination, appeared exactly when it was extinguished, that part of the 
equal to that of the original gases. So that wire of platinum which had been hottest, 
the first effect in experiments of this kind, remained ignited, and continued so for 
is an expansion, afterwards a contraction, many minutes. When it was removed into 
and then the restoration of the primitive a dark room, it was evident that there was 
• volume. no flame in the cylinder. 

When this change is going on, if the It was immediately obvious that this was 

heat be quickly raised to redness, an ex- the result which he had hoped to attain by 

plosion takes place. With small quantities other metliods, and the oxygen and coal- 

. of gas, the invisible combustion is complet- gas in contact with the hot wire, combin- 

' ed in less than a minute. It is probable ed without flame, and yet produced heat 

that the slow combination without combus- enough to preserve the wire ignited, and 

tion, long ago observed with respect to by- keep up their own tecret combustion. The 

drogen and chlorine, oxygen and metals, truth of this conclusion was proved by in- 

will happen at certain temperatures with troducing a heated wire of platinum into a 

most substances that unite by heat. On similar mixture. It immediately became 

trying charcoal, he found, that at a tempe- ignited nearly to whiteness, as if it had 

rature which appeared to be a little above been in actual combustion itself, and con- 

the boiling point of quicksilver, it convert- tinued glowing for a long while. When it 

ed oxygen pretty rapidly into carbonic wa* extingruUhed, the inflammtibiUty of the 

acid, nvithout any luminous appearance; mixture was found to be entirely destroyed, 

and at a dull red-heat, the elements of A temperature much below ignition only» 

defiant gas combined in a similar manner was necessary for producing this curious 

with oxygen, slowly aiul without explo- phenomenon, and the wire was repeatedly 

sion. The effect of the slow combination taken out and cooled in the atmosphere 

of oxygen and hydrogen is not connected till it ceased to be visibly red; yet when 

with their rarefaction by heat, for it took admitted again, it instantly became red^ 

place when the gases were confined in a hot. 

tube by fusible metal, rendered solid at The same phenomena were produced 

its upper surface; and certainly as rapidly, with mixtures of defiant gas and air, car- 

and without any appearance of light. bonic oxide, prussic gas, and hydrogen; 

As the temperature of flame has been and in this last case with a rapid produc- 
ahown to be infinitely higher than that ne- tion of water. The degree of heat could 
cessary for the ignition of solid bodies, it be regulated by the thickness of the wire, 
appeared probable, that in these silent When of the same thickness, the wire he- 
combinations of gaseous bodies, when the came more ignited in hydrogen, tlian in 
increase of temperature may not be suffi- mixtures of olefiant gas, and more in mix- 
Gient to render the gaseous matters them- tures of olefiant gas, than in those of gase- 
selves luminous, yet it still might be ade- ous oxide of carbon, 
quate to ignite solid matters exposed to When the wire was very fine, as l-80th 
them. of an inch in diameter, its heat increased 

Sir H. Davy had devised several experi- in very combustible mixtures, so as to ex- 

ments on this subject. He had intended to plode them. The same wire in less com- 

expose fine wires to oxygen and olefiant bustible mixtures, continued merely bright 

gas, and to oxygen and hydrogen, during red, or ddl red, according to tlie nature of 

^eir alow combination under different cir- the mixture. In mixtures not explosive by 

cumstances, when he was accidentally led flame within certain limits, these curious 

to the knowledge of the fact, and at the phenomena took place, whether the air or 

same time to the discovery of a new and tlie inflammable gas was in excess. The 

curious series of phenomena. same circumstances occurred with certain 

He was making experiments on the in- inflammable vapours Those of ether, al- 

crease of the limits of the combustibility cohol, oil of turpentine, naphtha, and cam^ 

of gaseous mixtures of coal-gas and lur, by phor, have been tried. There cannot be a 

increase of temperature. For this pur- better mode of illustrating the fact, than 

pose, a small wire-g^auze safe-lamp, with by an experiment on the vapour of ether 

seme, ^i^e wire of pUUinam fixed a^ve the at of silcohol,. \7hick any persoa may mak^ 



COM COM 

in a minute, liet a drop of ether be thrown St^ H. Aavy made an admirable practical* 

into a cold ^lass, or a drop of alcohol into application of these new facts. By hang-^ 

a warm one; let a few coils of wire of pla* ing some cqils of fine platinum wWe, or a 

tinum, of the l-60lh or 1.70th of an inch, fine slieet of platinum or palladium^ above 

be heated at a hot poker or a candle, and the wick of the safe-lamp in the wire-g^me 

let it be brought into the glass: In some cylinder, he has supplied the coad-min«t 

part of the glass, it will become growing, with Hght in mixtures of fire-damp no 

almost white-hot, and will continue so, as longer explosive. Should the flame be ex*' 

long as a sufficient quantity of vapour and tinguished by the quantity of fire^danpi 

of air, remain in the glass. the glow of the platinum will continue to 

When the experiment on the slow com- guide him; and by placing the lamp in dif- 

bustion of ether is made in the dark, a pale ferent parts of the gallery, the relative 

phosphorescent light is perceived above brightness of the wire will show the state 

the wire, which is of course most distinct of the atmosphere in these parts Nor can 

when the wire ceases to be ignited. This there be any danger with respect to reSpi^ 

appearance is connected with the forma* ration wherever the wire continues ignit- 

tion of a peculiar acrid volatile substance, ed; for even this phenomenon ceases, when 

possessed of acid properties. See Acid the foul air forms about f of the volume of 

(LiAMPic). The above experiment has the atmosphere. 

been ingeniously varied by sticking loose- into a wire-gauze safe-lamp, a small cag& 
ly on the wick of a spirit lamp, a coil of made of fine wire of pktinum, of l-70th of 
fine platinum wire, about -rgj^ of an inch an inch in thickness, was introduced, and 
in thickness. There should be about 16 fixed by means of a thick wire of pla- 
spiral turns, one-half of which should sur-' tinum, about '2 inches above the lighted 
round the wick« and the other rise above wick. This apparatus was placed in s' 
it. Having lighted the lamp for an instant, large receiver, in ^'hich, by means of a' 
on blowing it out, the wire will become gas-holder, tlie air could be contaminated 
brightly ignited, and will continue to glow to any extent with coal-gas. As soon as 
as long as any alcohol remains. A cyliivr there was a slight admixture of coal-gas,' 
der of camphor may be substituted for the platinum became ignited. The igni-' 
both wick and spirit. The ignition is very tion continued to increase till the flame of 
bright, and exhales an odoriferous vapour, the wick was extinguished, and till the 
With oil of turpentine, the lamp bums in- whole cylinder became filled with flame.' 
visibly without Igniting the wire; for a It then diminished. When the quantity of 
dense column of vapour is perceived to as- coal-gas was increased so as to extinguish' 
cend from the wire, diffusing a smell by the flame, the cage of platinum, at the mo- 
many thought agreeable. By adding essen- meot of the extinction, became white hot, 
tial oils in small quantities to the alcohol, presenting a most brilliant light. By in- 
various aronuu may be made to perfume creasing the quantity of the coal-gas still 
the air of an apartment. But the film of further, the ignition of the platinum be- 
eharcoal which in this case collects on the came less vivid. When its light was bare- 
platina coil, must be removed by ignition ly sensible, small quantities of air were ad- 
over another spirit flame, otherwise the ef- mitted, and it speedily increased. By re- 
fect ceases after a certain time. gulating the admission of co^l-gas and air,' 

The chemical changes in general, pro- it again be,came v^hite-hot, and soon after 
duced by slow combustion, appear worthy lighted the flame in the cynnder, which as 
of investigation. A wire of platinum in- usual, by the addition of more atmosphe- 
troduced under the usual circumstances ric air, rekindled the flame of the wick., 
into a mixture of prussic gas (cyanogen), This beautiful experiment has been very 
and oxygen in excess, became ignited to often repeated, and always with the sanie 
whiteness, and ti)e yellow vapours of ni- results. When the wire for. the support of 
trous acid were observed in the mixture, the cag^, whether of platinum, silver, or 
In a mixture of olefiant gas, non-explosive copper, was very thick, it retained suffi- 
from the excess of inflammable gas, much cient heat, to enable the fine platinum wire 
carbonic oxide was formed. Platinum and to rekindle in a proper mixture half a mi- 
palladium, metals of low conducting nute after its light had been entirely des- 
powers, and small capacities for heat, alone troyed, by an atmosphere of pure coal-gas. 
succeed in producing the above phenome- The phenomenon of the ignition of the pla- 
na. A film of carbon or sulphur deprives tinum, takes place feebly in a mixture con- 
even these metals of this property. Thin sisting of two of air and one of coal-g^s; 
laminae of the metals, if their form admits and brilliantly in » mixture consisting of 
of a free circulation of air, answer as well three of air and one of coal-gas. The 
as fine wires; and a large surface of plati- greater the quantity of heat produced, the 
num may be made red-hot in the vapour of gfreater may be the quantity, of the coal- 
ether, or in a combustible mixture of coal gas, so that a large tissue of^ wire made 
gas and air. irhiu-hot, will bum in a more inflammable 
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jnixture (thtft is, containing more mflain- the heat of bo^es exposed to them, high* 
mable gas), than one made red-hot. If a er than a certain deg^e,tbat is, their own 
mixture of three parts of air and one of temperature. But by compression, there 
fire-damp, be introduced into a bottle, and can be no doubt, that the heat of flames 
inflamed at its point of contact with the from pure supporters and combustible 
atmosphere, it will not explode, btit will matter may be greatly increased, probably 
hum like a pure inflammable substance, in the ratio of their compression. In the 
If a fine wire of platinum, coiled at its end, blow -pipe of oxygen and hydrogen, the 
be slowly passed through the flame, it will maximum of temperature is close to the 
continue ifi^ited in the body of the mix- aperture from which the gases are disen- 
ture, and the same gaseous matter will be gaged, that is, where their density is 
found to be infiamtnaile, and to be a aup- greatest. Probably a degfree of tempera* 
porter of combustion. M^hen a large cage ture far beyond any that has yet been at* 
of wire of platinum is Introduced into a tained, may be produced by throwing the 
very small safe-lamp, even explosive mix- flame from compressed oxygen and hydro- 
tures of fire-damp are burned without gen into the voltaic arc, and thus combin* 
flame; and by placing any cage of platinum ing the' two most powerful agenls for in* 
in tlie bottom of the lamp round the wick; creasing temperature, 
the wire is prevented from being smoked. The nature of the light, and form of 
Care should be taken of course, that no flames, can now be clearly understood, 
filament of the platinum protrude through When in flames pure g'oteout matter is 
the wire-gauze. It is truly wonderful, that burnt, the light is extremely feeble. The 
a slender tissue of platinum, which does density of a common flame, is proportional 
BOt cost one shilling, and which is imper- to the quantity of solid charcoal, the first 
i«hable, should aflbrd in the dark and dan- deposited and afterwards burned. The 
gerous recesses of a coal mine, a most briU form of the flame is conical, because the 
Uant light, perfectly safe, in atmospheres greatest heat is in the centre of the explo- 
in which the flame of the safety-lamp is- sive mixture. In looking stedfastly at 
extinguished; and which glows in every flame, the part where the combustible mat- 
mixture of carburetted hydrogen gas tliat ter is volatilized is seen, and it appears 
is respirable. When the atmosphere be- dark, contrasted with the part in which it 
comes again explosive^ the Jlame is re- begins to burn; that is, where it is so 
lighted. mixed witli air as to become explosive. 

It is DO less surprising, that thus also The heat diminiiihes towards the top of 

we can burn any inflanimable vapour, the flame, because in this part the quanti- 

either with or without flame, at pleasure, ty of oxygen is least. When the wick in- 

and make a slender wire consume it, either creases to a considerable size, from col* 

with a white or red heat. lecting charcoal, it cools the flame by ra- 

6. We shall conclude the subject of diation, and prevents a proper quantity of 

combustion with some practical inferences, air from mixing with its central part; in 

• The facts detailed 6n insensible com- consequence, the charcoal thrown ofl* from 
bustion, explain why so much more heat is the top of the flame is only red-hot, and 
obtained from fuel, when it is burned the gi'eater part of it escapes unconsumed. 
quickly than slowly; and they show, that in The intensity of the Ught of flames is 
all cases the temperature of the acting bo- the atmosphere is increased by condensa- 
dies should be kept as high as possible, tion and diminished by rarefaction, appa* 
not only because the general increment of rently in a higher ratio than their heat: 
heat is greater, but likewise because those Moi^ particles capable of emitting light 
combinations are prevented, which, at exist in the denser atmospheres, and yet 
lower temperatures, take place without most of these particles in becoming capa- 
any considerable production of heat, ble of emitting light, absorb heat, which 
Thus, in the argand lamp, and in the best could not be the case in the condensation 
fire-places, the increase of effect does not of a pure supporting medium. 

depend merely upon the rapid current of The facts on rarefaction of inflammable 

air, but likewise upon the heat preserved gases show, that the luminous appearances 

by the arrangement of the materials of of shooting stars and meteors, cannot be 

the chimney, and communicated to the owing to any inflammation of elatic fluids, 

matters entering into inflammation. but must depend on the ignition of to/trf 

• These facts likewise explain, the source bodies. l>r. Halley calculated the heiglit 
of the great error, into which Mr. Dalton of a meteor at ninety miles, and the great 
-has fallen in estimating the heat ^iven out American meteor which threw down 
in the combustion of charcoal; and they in- showers of stones, was estimated at seven- 
dicate methods by which temperature may teen miles high. The Velocity of motion 
be increased, and the limits to certain me- of these bodies must in all cases be im- 
thods. Currents of flame can never raise mensely great, and the heat produced by 
- Vol* I. 44 
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the compief sion of the most rarified air« eamiU9 are generalfy t^led cdculi^iroiii 
from the velocity of motion, must be pro- their resemDiance to pebbles. These are 
bably sufficient to i^pite the mass. All the intestinal^ gall-stones or biliary, renal* i^id 
phenomena may be explained, if falling urinary. See the respective arttcke.* 
stars be supposed to be small solid bodies • Conc«i.atio». In addition to the 
moring around the earth in very eccentric methods pointed out under Calobxc* for 
orbits, which become ignited only wh(^ effeoting artificial congeUtion, we shaU 
they pass with immense velocity through j^^.^ describe the elegant mode by .the air. 
the upper regions of the atmosphere; and pu^p^ recently perfected by Professor 
if the meteoric boJiet which throw down Leg^e, 

stones with explosions, be supposed to be ^. * . . »v « « 

simikr bodies which contain either com- ^ The very mgenious Dr. Ci^en seems to 
bustible or ekstic matter. ^f ^ ''^^^ ^*^^ ^"^ who applied the vacuum 

When the common electrical or voltaie of an air-pump to quicken the evaporj^ 
electrical spark is taken in rare air, the «>J M«»ds, with a view to the abstnu^faott 
Ught is considerably diminished, as well <^» heat, or artificial congelation. In tiic 
as the heat Yet, in a receiver that con- y«ar 1755, he plunged a full phial of eth<^ 
Uined air 60 times rarer than that of the *»*? * *"/»"«'• «f ^^ter, and on placing it 
atmosphere, a piece of wire of platinum, ««der the receiver, and exhausUng Ihe 
placed by Sir H Davv in the centre of the "^ *»»« «^c' ^^^^ *»d the surroundmg 
luminous arc, produced by the great ^**er froze. 

voltaic apparatus of the Royal Institution^ In the year 1777, Mr. Edward Kaime, i^ 
became white-hot; and that this was not very eminent London optician, published 
owing to the electrical conducting powers in the Transactions of the Royal Society^ 
of the platinum, was proved by repeating ** an account of some experiments made 
the experiment with a filament of glass, with an air-pump." After stating that at a 
which instantly fused in the same position, certain point of rarefaction, -the moisture 
It is evident from this, that electrical heat about the pump furnished an atmosphere 
and light may appear in atmospheres, in of vapour, which affected his comparative 
which the flame of combustible bodies results with the mercurial gauge and pea^ 
could not exist; and the fact is interesting guag^, he says, " I now put some sulphii- 
from its possible application in explaining ric acid into the Receiver, as a means of 
the phenomena of the Aurora BorealU and trying to make the remaining contents of 
JluBtralit, the receiver, when exhausted as much as 

linally, vte may establieh it at an axioms possible, to consist of permanent air only, 
that combu9tioti ia not the great phenomenon unadulterated vdth vapour" He was thus 
of chemical nature/ but an adventitioue ac' enabled by this artificial drynen to exhibit 
eidental accettory to chemical combination, or certain electrical phenomena to g^at adr 
decompotitions that it, to the internal motion» tantage. The next step which Mr. Naime 
qfthe particles of bodies, tending to arrange took. Was to produce artificial cold by the 
them in a new chemical constitution, air-pump. '* Having lately received from 

Several cases of death, from spontaneous my friend Br. Lind,** he says, " some ether 
combustion of the body, are on record, prepared by tlie ingenious Mr. Woulfe,! 
The appearances resemble those which was very desirous to try whether I could 
would be produced by phosphuretted by- produce any considerable degree of cold by 
drogen.* the evaporation of ether under a receive; 

Go MP TO NX TB. A new mineral, found whilst exhausting." . Accordingly he sue* 
in drusy cavities, in ejected masses, on ceeded in sinking a thermometer, wbos« 
Mount Vesuvius. It occurs crystallized, bulb was from time to time dipped into 
in straight four-sided prisms, which are the ether in vacuo, 103° below 56^, the 
usually truncated on their lateral edges, temperature of the apartment Mr. Naime 
so as to form eight-sided prisms, termina- made no attempt to condense the vapour 
ted with flat summits. Transparent, or In vacuo by chemical means, and thustP 
eerai-transparent. Gelatinizes with acids, favour its renewed formation from the li- 
lt is sometimes accompanied with acicular quid surface; which I consider to be the 
Arragonite. It was first brought to this essence of Professor Leslie's capital im« 
country by Lord Compton, in 1818. provement, on Cullen's plan of artificial re- 

^ Concretions (Mobbid). Solid de- frigcration. After Nairne's removing the 
•poaites, formed by^ disease in the soft vapour of water by sulphuric acid to pro- 
parts, or in the cavities of animal bodies, duce artificial dryness, there was indeed 
The former are usually called ossifications, but a slight step to the production of ard- 
as they seem to consist of cidcareous ficial cold, by the very same arrang^emeDts 
phosphate. They are named, according but still this step does not appear to have 
to the part in which they are deposited, been attempted by any person irom the 
Pmeal, salivary, pulmonary, pancreatic, year 1777 till 1810, when Professor liealie 
hepatic, proiltatic, gouty. Heposites in was naturally led to make it, by the train 
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of Bis researches on eyaporation and fiy- greatly to diiftlhisb, if not to couutefrabt 
l^metry. the refrigerating effects of evaporation. 

The extreme rapidity of evaporation in This inconvenience is in a great measure 
vacuo, may be inferred from Dr. Robison's obviated, by investing the cup with an 
position, diat all liquids boil in it, at a outer case, at the interval of about half aii 
temperature 120^ to 125® lower than their inch. If both the cup and its case consist 
usual boiling point in the atmosphere, of glass, the process of congelation is view- 
Could "we find a liquid or solid substance ed most completely; yet when they are 
tirhich would rapidly iiAbibe alcohol, ether formed of a bright metal, the effect ap- 
or sulphuret of carbon, we would probably pears, on the whole, more striking. But 
be able to effect reductions of temperature the preferable mode, and that which pre- 
prodigiously greater than any hitherto vents any waste of the powers of refrig^ra- 
reached. Water, however, has no doubt tion, is to expose the water in a saucer of 
one advantage, in the superior latent heat porous earthen ware. At the instant of 
«f its Vapour, which must compensate in a congelation, a beautiful network of icy spi- 
considerable degree for its inferior ra- culse pervaded the liquid mass. 
pidity of vaporization. The disposition of the water to fill the 

In the month of June 1810, Professor receiver with vapour, will seldom permit 
lieslie having introduced a surface of-'sul- even a good air-pump to produce greater 
phuric acid under the receiver of an air- rarefaction than that indicated by 3-lOths 
pump, and also a watch-glass filled with of an inch of mercury, beneath the baro* 
vater, he found that after a few strokes of metrical height, at the time. But every 
the pump, the water was converted into a practical object may be obtuned by more 
solid cake of ice, which being lefl in the moderate rarefactions, and a considerable 
rarefied medium, continued to evaporate, surface of acid. The process goes on more 
«nd after the interval of about an hour, to- slowly, but the ice is very solid, especially 
tally disappeared. When the air has been if the water have been previously purged 
rarefied 250 times, the utmost that undeir of its air by distillation, or boiling for a 
such circumstances can perhaps be effect- considerable time. If we use a receiver, 
*d, the surface of evaporation is cooled with a sliding wire passing down from its 
^own 120* Fahrenheit in winter, and would top through a collar of leathers, and attach 
probably, from more copious evaporation to it a disc of glass; on applying this to the 
litid condensation, sink near 200* in sum- surface of the wat^r cup, we may instantly 
iner. ' If the air be rarefied only 50 times, suspend the process of congfelation; and 
a depression of 80**, or even 100*, will be raising the disc as suddenly, permit the 
produced. advancement of the process. 

We are thus esnabled by this elegant com- In exhibiting the different modifications 
bination, to freeze a mass of water in the of this system of congelation to my pupils, 
hottest weather, and to keep it frozen, till 1 have been accustomed for many years to 
it gradually wastes away, by a continued recommend the employment of a series of 
but invisible process of evaporation. The cast-iron plates, attachable by screws and 
^ly thing required is, that the surface of stop-cocks to the air-pump. Each iron disc 
the acid should approach tolerably near to has a receiver adapted to it. Thus, we 
that of the water, and should have ag^eat- may with one air-pump, successively put 
er extent; for otherwise the moisture would any number of freezing processes in ac- 
exhale more copiously than it could be tion. A cast-iron drum of considerable di- 
transferred and absorbed, and consequent- mensions being filled with steam, by heat- 
ly the dryness of the rarefied medium ing a small quantity of water in it, will 
would become reduced, and its evaporating sufficiently expel the air for producing the 
fenergy essentially impaired. The acid requisite vacuum. When it is cooled by 
should be poured to the depth of perhaps affusion of water, one of the above trans- 
half an inch, in a broad flat dish, which is ferrer plates being attached to the stop- 
eovered by a receiver of a form nearly cock on its upper surface, would easily 
faemispherical; the water exposed to con- enable us, without any air-pump, to effect 
gelation may be contained in a shallow cup, congelation by means of sulphuric acid, in 
about half the widtli of the dish, and hav- the attenuated atmosphere. Suppose the 
ing its rim supported by a narrow porce- capacity of the receiver, to be l-60th of the 
lain ring, upheld above the surface of the iron cylinder; an aeriform rarefaction to 
acid by three slender feet. It is of conse- this degree would be effected in a moment 
quence that the water should be insulated by a turn of the stop-cock; and on its be- 
as much as possible, or should present only ing returned, the moisture below would 
a humid surface to the contact of the sur- be cut off, and the acid would speedily 
rounding medium; for the dry sides of the condense the small quantity of vapour 
cap might receive, by radiation from the which had ascended, 
external air^ such accessions of heat, as This cheap and powerful plan was pub- 



CON COP 

liclj recMunended by me upwards of ten ter, eontalned in a bemi«p1iefrieal porooti 

years ago, when I had a glass model of it cup. Muriate of lime in ignited porous - 

made for class illustration. pieces, may also be employed as an -ab- 

The combined powers of rarefaction, va- sorbent. Even mouldering trap or whiiip- 

porization, and absorption, are capable of stone, has been used for experimental il- 

effecting the congelation of quicksilver. If lustration with success, 

this metal, contained in a hollow pear- By the joint operation of radiation and 

shaped piece of ice, be suspended by cross evaporation from tlie surface of water, the 

threads near a broad sui*face of sulphuric natives of India are enabled to procure a 

acid, under a receiver, on urging the rare* supply of ice, when the temperature of the 

faction, it will become frozen, and may be ur is many decrees above the freezing 

Icept in the soUd state for several hours, point. Not far from Calcutta, in large open 

Or otherwise, having introduced mercury plains, three or four excavations are made 

into the larg^ bulb of a thermometer, and in the ground, about 30 feet square, and 

attached the stem to the sliding rod of the 2 feet deep, the bottom of which is covered 

receiver, place this over the sulphuric acid, to the thickness of nearly a foot with sa- 

and water cup on the air-pump plate. Af- g^r canes, or dried stalks of Indian com. 

ter the air has been rarefied about 50 times. On this bed are placed rows of small un^ 

let the bulb be dipped repeatedly into the glaied earthen pans, about an inch and a 

▼er}' cold but unfrozen water, and again quarter deep, and somewhat porous. In 

drawn up about an inch. In this way it the dusk of the evening, during the mionths 

will become incrusted with successive coats of December, January, and February, they 

of ice, to the twentieth of an inch thick, are filled with soft water, previously boiled 

The cup of water being now withdrawn and suffered to cool. When the weather 

from the receiver, the pendent icicle cut is very fine and clear, a great part of the 

away from the bulb, and the surface of the water becomes frozen during the night 

ice smoothed with a warm finger, the re- The pans are regularly visited at sunrise^ 

ceiver is again to be replaced, and the bulb and their contents emptied into baskets 

being let down within half an inch of the which retain the ice. These are now car^ 

acid, the exhaustion must be pushed to the ried to a conservatory made by sinking a 

utmost. When the syphon-gauge arrives at pit 14 or 15 feet deep, lined with straw uik^ 

the tenth of an inch, the icy crust opens der a layer of coarse blanketing. ThesmaU- 

with fissures, and the mercury having sheets of ice are thrown down into the ex 

gradually descended in the tube, till it vity, and rammed into a solid mass. The 

reach its point of .congelation, or 39° be- mouth of the pit is then closed up with 

low zero, sinks by a sudden contraction straw and blankets^ and sheltered by a 

almost into the cavity of the bulb. The thatched roof. 

apparatus being now removed, and the ball For some additional facts, on this inte^ 

speedily broken, the metal appears a solid resting subject, see the sequel of the arti- 

shining mass, that will bear the stroke of cle Dew.* 

a hammer. A still greater degree of cold * Conite. An ash or greenish^grayco- 

may be produced, by applying the same loured mineral, which becomes brown en 

process to cool the atmospliere, which sur- exposure to the air. It is massive or stalac* 

rounds the receiver. titic, is dull internally, and has a small 

When the acid has acquired one-tenth of grained uneven fracture. It is brittle; sp, 

water, its refrigerating power is diminish- gr. 2-85. It dissolves in nitric acid, with 

cd only one-hundredth. When the quan- slight effervescence, and blackens without 

tity of moisture is equal to one-fourth of fusing before the blow-pipe. Its constitu* 

the concentrated acid, the power of gene- ents are 67.5 carbonate of magnesia, 28 

rating cold is reduced by a twentieth: and carbonate of lime, 3.5 oxide of iron, andl 

when the dilution is one-half, the cooling water. It is found in the Meissner trap 

powers become one-half or probably less, hill in Hessia, in Saxony, and Iceland. Dr. 

Sulphuric acid is hence capable of effect- Macculloch has given the name Conite to a 

ing the congelation of more than twenty pulverulent mineral, as fusible as glass, 

times its weight of water, before it has im- into a transp.arent bead, which he found in 

bibed nearly its own bulk of that liquid. Mull and Glenfarg, in the trap hills of Kil- 

or has lost about one-eighth of its refrige- patrick, and the Isle of Sky.* 

rating power. The acid should then be Copal, improperly called gum copal, is 

removed, and reconcentrated by heat. a hard, shining, transparent, citron-colour- 

The danger of using a corrosive acid in ed, odoriferous, con<yete juice of an Ame- 

unskilful hands, may be obviated by using rican tree, but which has neither the sola? 

oatmeal, desiccated nearly to brownness be- bility in water common to gums, nor the 

fore a kitchen-fire, and allowed to cool in solubility in alcoliol common to resins, at 

close vessels. With a body of this, a foot least in any considerable degree. By these 

in diameter, and an inch deep, Professor properties it resembles amber. It may be 

Leslie froze a pound and a quarter of wa- dissolved by digestion in linseed oil, ren^ 
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4ertA drying by quiekUltie, Wttli a beat Atadtegf^bf heatftrbeloWiffnitiQfi, tile 
▼esy little less than soi&clefit to boil or de- surface of a piece of polished copper he- 
compose the <mL This solution, diluted comes covered with various ranges of pria-- 




▼ery durable. This varnish is applied to tributed to oxidfttion, the stratum of oxide 

snuff-boxes, tea-boards, and other utensils, being thickest where the heat is greatest. 

It- preserves and gives lustre to paintings, and growing gradually thinner and thinner 

«uid greatly restores the decayed colours towards the colder part A greater de* 

of old pictures, by filling up the cracks, ree of heat oxidizes it more rapidly, w 

and rendering the surfaces capable of re- that it contracts thin powdery scales on ito 

fleeting light more uniformly. surface, which may be easily rubbed ofi? 

Mr. Sheldrake has found, that camphor the flame of the fuel becoming at the same 

lias a powerful action on copal; for if pow. time of a beautiful bluish-green colour. In 

4ered copal be triturated with a little cam- a heat, nearly the same as is necessary to 

phor, it softens, and becomes a coherent melt gold or silver, it melts and exhibits a 

mass; and camphor added either to alcohol bluish-green flame; by a violent heat it 

or oil of turpentine, renders it a solvent of boils, and is volatilized partly in the me- 

copaL Half an ounce of camphor is suiE- tallic state. 

ctent for a quart of oil of turpentine, which Copper nists in the air; but the corroded 
should be of the best quality; and the co- part is very thin, and preserves the metal 
pal, about the quantity of a large walnut, beneath from -farther corrosion, 
should be broken into very small pieces, • We have two oxides of copper, the 
but not reduced to a fine powder. The black, procurable by heat, or by drjring 
mixture should be set on a fire so brisk as the hydrated oxide, precipitated by potash 
to make the mixture boil almost immedi- from the nitrate. It consists of 8 copper 
ately; and the vessel Mr. S. recommends to +2 oxygen. It is a deutoxide. The pro- 
be of tin or other metal, strong, shaped toxide is obtained by digesting a solution 
like a wine bottle with a long neck, and of muriate of copper with copper turn- 
capable of holding two quarts. The mouth ings, in a close phial. The colour passes 
sbould be stopped with a cork, in which a from green to dark brown, and gray ciys- 
notch is cut to prevent the vessel from talline grains are deposited. The solution 
bursting. It is probably owing to the quan- of these yields, by potash, a precipitate of 
tity of camphor it contains, that oil of la- an orange colour, which is the protoxide, 
vender is a solvent of copal. Camphor and It consists of 8 copper -|- 1 oxygen. Pro- 
alcohol dissolve copal still more readily toxide of copper has been lately found by 
Uton camphor and oil of turpentine. Mr. Mushet, in a mass of copper, whicn 

Lewis had observed, that solution of am- had been exposed to heat for a considera- 

monia enabled oil of turpentine to dissolve ble time, in one of the melting furnaces of 

copal; but it requires such nice manage- the mint under his superintendence. 

Bient of the fire that it seldom succeeds Copper, in filings, or thin laminae, intro- 

completely. duced into chlorine, unites with flame into 

* In the 51st volume of Tilloch's Maga- the chloride, of which there are two varie- 
zine, Mr. Cornelius Varley states, that a ties; the protochloride, a fixed yellow sub- 
good varnish may be made by pouring upon stance, and the deutochloride, a yellowish- 
the purest lumps of copal, reduced to a fine brown pulverulent sublimate. 1. The cr3rs- 
mass,- in a mortar, colourless spirits of tur- talline grains deposited from the above mu- 
pentine, to about one-third higher than the riatic solution, are protochloride. The pro- 
copal, and triturating the mixture occa- tochloride is conveniently made by heating 
sionally in the course of the day. Next together two parts of corrosive sublimate, 
morning it may be poured off into a bottle and one of copper filings. An amber- 
for use. Successive portions of oil of tur- coloured translucent substance, first dis- 
pentine may thus be worked with the same covered by Boyle, who called it resin of 
copal mass. Camphorated oil of turpen- copper, is obtained. It is fusible at a heat 
tine, and oil of spike-lavender, are also re- just below redness; and in a close vessel, 
commended as separate solvents without or a vessel with a narrow orifice, is not de- 
trituration. The latter, however, though composed or sublimed by a strong red heat, 
very good for drawingfs or prints, will not But if air be admitted it is dissipated in 
do for varnishing pictures, as it dissolves dense white fumes. It is insoluble in wa- 
the paint underneath, and runs down while ter. It effervesces in nitric acid. It dis- 
drying.* solves silently in muriatic acid, from which 

Co vp an is a metal of a peculiar reddish- it may be precipitated by water. By slow 

brown colour; hard, sonorous, very mallea- cooling of the fused mads Dr. John Davy 

ble and ductile; of considerable tenacity, obtained it crystallized, apparently in small 

and of a specific gravity from 8.6 to 8.9. plates, semitransparent, and of a light yel- 
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lov colour, ft consitttt by die same ingt- Wlien'a disc of copper, with an inrafat* 

Bioas chemist* of ed handle, is made to touch a disc of sul*- 

Chlorine, 36 or t prime = 4.45 35.8 phur, powerful electrical changes ensues 

Copper, 64 or 1 prime 8.00 64.2 and at a higher temperature we see, that 

_ — _ _ the reciprocal attractive forces, or the cor- 

IQQ 12 45 100 pnscular movements which accompany en- 

2. Zl^^c./^ is best made b^^^^^^ Z^:jT'r:^:y^^^^^^^^ 

evaporating to dryness, at a tempera ure bj^j bodies contains a ktent magasine 

not much above 400o Fahr. the deliques- ^^ ^^^^ ^^^ ,^ ^ ^^ ^^ ^ ^^^^ ^^ 

cent muriate of copper. It is a yeUow pow- ^^^^^^^ j, f„ hypothesis akogether det- 

der. By absorption of moisture from the ^.^^^ of proof, which should therefore 

air, It passes from yellow to w^^^, »nd ^^^^ ^^ ^^^ .^ ^^^ ^^ ^^^ ^^^^ ^^. 

SeMS^nTenTrtrp^^^^^^^^^^^ ^ar^le. £^^^^^ 

both these compounds, by separating the ^l,^™^"^^^^^^^^ 

copper with iron and fhe chlon^^^ ^ ^^ ^^ ^^^ constituent.* * 

trate of siWer. The deutochloride consisia ^^^^ sulphuric acid, when concentrated 

of Chlorine, 53 2 pnmes 8.9 52.7 and boiling, dissolves copper. If water be 

Copper, 47 1 do. 8.0 47.3 added to this, it forms a blue solution of 

""""" "T^ AAA copper, which, by evaporation, afford* blue 

100 16.9 100 a cr}'stals,* that require about four times 

The iodide of copper is formed by drop- their weight of water to dissolve them, 

ping aqueous hydriodate of potash into a The solutions of copper in sulpburie 

solution of any cupreous salt. It is an in- acid are slightly caustic. Magnesia, fime^ 

soluble dark brown powder. and the fixed alkalis, precipitate the metal 

Pho&phurei 9f copper is made by project- from them in tiie form of oxide. Volatile 

ing phosphorus into red-hot copper. It is alkati precipitates all the solution of cop- 

of a white colour, harder than iron, pretty per, but redissolves the oxide, and pn^ 

fusible, but not ductile. Its sp. gr. is 7^12. duces a deep blue colour. There are cer- 

It crystallizes in four-sided prisms. Proust, tain mineral waters in Hungary, Sweden, 

its discoverer, says it consists of 20 phos- Ireland, and in various parts of England, 

phorus -f- 80 copper. 1.5 or 3.0 phospho- which contain sulphate of copper, and 

rus -}- 8.0 copper, form the equivalent pro- from which it is precipitated by the addi- 

portions by theory. Heat bums out the tion of pieces of old iron, 

phosphorus, and scorifies the copper. Nitric acid ^ssolves copper iidth great 

Sulphuret rf copper is formed by mixing rapidity, and disengages a large quantity 

together eight parts of copper filing^, and of nitrous gas. Part of the metal falls 

two of sulphur, and exposing the mixture down in the form of an oxide; and the fil* 

to a gentle heat. Wlienever the sulphur is trated or decanted solution, which is of a 

raised a little above its melting tempera- much deeper blue colour than the sulpbn- 

ture, combustion suddenly pervades the ric solution, affords crystals by dow eva- 

wbole mass with explosive violence. poration. This salt is deliquescent, very 

Ignition, with reciprocal saturation, con- soluble in water, but most plentifully wbea 

stitutes a true combustion, of which every the fluid is heated. Its solution, exposed 

character is here. And since the experi- to the air in shallow vessels, deposites an 

ment succeeds perfectly well in vacuo, or oxide of a green colour. Lame precipi» 

in azote, we are entitled to consider sul- tates the metal of a pale blue, fixed alksJii 

phur as a true supporter of combustion, if of a bluish-white. Volatile alkali throws 

this name be retained in chemistry; a name down bluish flocks, which are quickly re* 

indicating, what no person can prove, that dissolved, and produce a lively blue colour 

one of the combining bodies is a mere sup- in the fluid. 

poiter, and the other a mere combustible. * The saline combinations of copper 
Combustion is, on the contrary, shown by were formerly called talet venerie, because 
this beautiful experiment, to be indepen- Venus was the mythological name of cop- 
dent of those bodies vulgarly reckoned per. They have the following general cha- 
supporters. Indeed, sulphur bears to cop- racters: 1. They are mostly soluble in 
per the same electrical relation, that oxy- water, and their solntions have a green or 
gen and chlorine bear to this metal. Hence blue colour, or acquire one of these co- 
sulphur is at once a supporter and com- lours on exposure to aur. 2. Ammonia 
bustible, in the fullest sense; a fact fktal to added to the solutions, produces a deep 
this technical distinction, since one body blue colour. 3. Ferroprussiate of potash 
cannot be possessed of diametrically, op- gives a reddish4)rown precipitate, witkjett- 
posite qualities. preooa salts. 4. Gallic acid gives a brottt 
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pired^tate. 5. Hydrosulphiiret of ppt^b coDsUt of acid and water, ST 
gives a black precipitate. 6. A plate of Ozide» 63 
iron immersed in these solutions throws ^ The proportion of 40 acid -f- ^ oxide, 
down metallic copper, and very rapidly if is that of 1 atom of each, to use the hypo- 
there be a slight excess of acid. The prot- pothetical term. Now Proust's experiments 
oxide of copper can be combined with the seem to leave uncertainty to the amount of 
acids only by very particular management, that difference. This salt should be called 
An the ordinary salts of copper have the probably the acetate, Proust's insoluble 
peroxide for a base. part of verdigris will become the nibace* 
fScetate t^f copper. The joint agency of tate. This constitutes 44 per cent, and the 
a^r and acetic acid, is necessary to the pro- other 56. But the proportions will fiucta- 
duction of the cupreous acetates. By ex- ate; and an intermixture of carbonate may 
posing copper plates to the vapours of vine- be expected occasionally, 
gar, the bluish-green vertUgritM formed, •ir«enia/eq/'eo/»^r presents us with many 
which by solution in vinegar constitutes sub>species which are found native. The 
acetate of copper. This salt crystallizes in arseniate may be formed artificially by di- 
four-sided truncated pyramids. Its colour gesting arsenic acid on copper, or by ad- 
IB a fine bluish-green. Its sp. gr. is 1.78. ding arseniate of potash to a cupreous sa- 
lt has an austere, metallic taste; and swal- line solution. ' 
lowed, proves a violent poison. Boiling 1. Obtute octehedral aneniate, consisting 
water dissolves one-fifth of the salt, of of two four-sided pyramids, ai^lied base 
which it deposites the greater part on cool- to base, of a deep sky-blue or grass-green 
ing. It is soluble also in alcohol, it^- colour. Their sp. gr. is 2.88. They con- 
floresces by exposure to air. ||vJwNd«nn a sist, according to Chenevix, of 14.3 acid 
retort, it yields acetic acid,* tmopyro-ace- + 50 brown oxide + 35.7 water. 2. Hex^ 
tic spirit. Sulphuretted hydrogen throws ahedral arseniate is found in fine six-sided 
down the copper from solutions of this laminae, divisible into thin scales. Its co- 
B|dt, in the state of sulphuret. l>r. Thom- lour is a deep emerald-g^*een; and its sp. 
son gives the following account of its com-^ gt, 2.548. It consists, by Vauquelin, of 43 
^ position: ** According to Proust, the ace- acid -f 39 oxide -|- 18 water. When arse- 
tate of copper is composed of niate of ammonia is poured into nitrate of 
61 acid and water, copper, this variety precipitates in small blue 
39 oxide, crystals. 3. fScute octahedral arteniate, com- 
— posed of two four-sided pyraniids, applied 
100 base to base, and sometimes in rhomboidal 
'' If we suppose it a compound of 1 atom prisms, with dihedral summits. It con- 
neid, 1 atom oxide, and 8 atoms water, its "»ts of 29 acid + 50 oxide + 21 water. 
constituents will be '^^be last ing^dient ts sometimes wanting. 
... .J otfio 4. Trihedral araeniate OQCUTS also in other 
PewriTof copper. ^:« CTk'" Colour bluuh-green It con^sU. 
Wato^ ^vv^^f ^kZt ^7 Chenevix, of 30 acid -|- 54 oxide + 16 
waier, ^^'^^ water. 5. Superaraeniate. On evaporating 

100 00 ^^ supernatant solution in the second va* 

. , , - . * , riety artificially made, and adding alcohol* 

*• I consider these to be Its true constitu- m. Chenevix obtained a precipitate in 

cnts." Here we have an amusing specimen ^y^^\ blue rhomboidal crystals. They were 

ofatomical reasoning; beginning the syllo- composed of 40.1 acid 4-35.5 oxide -f 

gism with a supposition, and concluding it 24.4 vfrater. The following is a general ta- 

^ith a cerumty. I had occasion to ana- ble of the composition of these arseniates:— 
lyze this salt with some care about two 
years ago, and found it to consist by expe- 
riment of 
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Hxper, 






Theory. 


Acetic acid. 


52.0 


2 atoms 13.26 


51.98 


Perox. of cop 


.39.6 


1 


do. 


10.00 


39.20 


Water, 


8.4 


1 


do. 


2.25 


8.82 



• 


Jcid. 


Oxide, 


fFater. 


1. 


1.00 


3.70 


250 


2. 


1.00 


2.76 


1.00 


3. 


1.00 


1.72 


0.70 


4. 


1.00 


1.80 


0.53 


5. 


1.00 


0.88 


0.60 



It will require the atomical couch of Pro- 

100.0 25.51 100.00 crustes, to accommodate these proportions 

Instead of 35} per cent of water, which to the number 14.5» recently pitched upon 

the Doctor pitches on at random, it has not for arsenic acid by Dr. Thomson. 

9i and instead of only 25 of acid, it really JlraerUte of copper, called Scheele's green* 

f^ntains more than double that quantity, is prepared by the old prescription of mix- 

ith^ crystallized salt is a binacetate of cop- ing a solution of 2 parts of sulphate of 

pfir, copper in 44 of water, with a solution of 

The subacetate of Proust, obtained by 2 parts of potash of comnierce, and 1 of 

disi^olying verdigris in water, is said, to pulverized arsenious acid> also in 44 of. 



<der of their composition:— 


1 




Ut. 


3J. 


3d. 


Carbonic acid» 2.75 


11.00 


2.75 


Deulos. copper^ 10.00 


30.00 


10.00 


Water, 1.125 


2.25 


0.00 
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Water. Both solations being warm, the 6rtt A neutrri sulphate of copper nuty be 

is to be gradually poured into the second, formed l^ saturating the excess of add 

The g^ass-gfreen insoluble precipitate is to with oxide of copper. It crystallizes m 

•be well washed with water. four-sided pyramids, separated by qua- 

Carbonate of copper. Of this compound dranguUr prisms, 

there are three native varieties, the green, Mr. Proust formed a subsulphate by ad- 

the blue, and the anhydrous. According ding a little pure potash to a solution of 

to Mr. R. Phillips, the following is the or- the last salt. A green-coloured precipitate 

" falls. 

ProtonUphite of copper is formed by pass- 
ing a current of sulphurous acid gas through 
the deutoxide of copper diffused in water. 
It is deprived of a part of its oxygen, and 
combines with the acid. The sulphate, «- 

Weights of primes, 13.875 43.25 12.75 multaneously produced, dissolves in the 

The artificial carbonate, obtained by water; while the sulphite forms smaU red 

Proust, on adding an alkaline carbonate tb f.'^stals, from which merely long ebuUi- 

a solution of the nitrate of copper, is the ^^l Z^f-'^l V^^]f ^l "^I?* . ^ u 

same with the second kind. Sulph^e of potwA a^ copp^ ^ m^^ hf 

Chlorate of copper is a deflagrating deli- ^'"^^ ^\ *"^P?'^^ 2^ P°V*^ ^ nitrate of 

quescent green slot. copper. A vellow fiocculent precipitate, 

/'/note o/co/»/)eris in small blue-coloui-ed consistmg of minute crystals, falls, 

crvstals Ammoma-eulphate of copper is the salt 

SsdrLkUc ^ cpper is . srayish-whitc 'T.^ *•? l^**!"*^ ."k*!! °f »"»^"''* ^ 

powder ^ ^^ » -^ solution of the bisulphate. It consists, ac- 

l'v,t,muri»te ^ c^ptr has already been «"^"ff ^ ^'"^'''"/u"' ^ P'^* f **? 

described in treating if the chlorides. cj^jreous. and I of the "ni»>niac^ buI- 

Deutomuriate ./ «*>«•, formed by di.- ?*««. combined together or 30.0 + r.U 

solving the deutoiide in muriatic acid, or + "f if ."^ '^T' ^ ^^ ■ 

by heating muriatic acid on copper filings, , a**tlpha*e of ammoma and copier u 

ji'elds by evaporation crystals of a gr;5.! *?^ ^^ »<^»» '\~'"'l-*t ***' "^ 

green colour, in the form of recUngufir pa- «f the preceding salt, which precipitates 

raUelopipeds. Their sp. gr. is 1.68. Th« the subsulphate. It is the c»^w.^««b. 

•re caustic, very deUqwscent, and of ?««" of the pharmacopaaa. According to 

course very soluble in water. According «««'«»» «» atmuU of 

to Berzelius, it consisU of acid, 40.3 Acid, 32.25 ornearly 2 prrim^ 

Deutoxide, 59.8 Deutoi. of copper, 34.00 1 da 

100.0 Ammonia, 26.40 4 do. 

The ammmia-nitrate evaporated, yields a Water. 7.35 2 do. 

fulminating copper. Crystals of nitrate, — — 

mixed with phosphorus, and struek with a 100,00 

hammer, detonate. When pulverized, then t, ,^t ^ /. » ; » j ^^ • r .j 

slightly moistened, and suddenly wrapt . ^f**"^' '■^t^J^ ?«*T k *^J* 

up firm, in tin-foil, the nitrate produces Tn ^^ "^'ST^'ting bisutehate of potash on tbt 

explosive combustion. The nitrate seems de"*"^^* o' carbonate of copper. Iti 

to consist of a prime of acid + a prime of ?7'»tals are greenish<oloiu-ed. flat paral- 

deutoxide. besides water of crystallization. lel<>P'P«dons It seems to consist of 2 

Suinitrate ^ copper is the blue precipi- Pr™e« of ""Iphate ot potash + 1 prime of 

tate. occasioned by adding a litUe pot^ih bisjdphate of copper + 12 of water, 

to the neutral nitric solution. ^ ^?« lollowing acids, antimomc. anU- 

JVitrite 0/ copper is formed by mixing ni- "onious, boracic, chromic, molybdic, phw- 

trite of lead with sulphate of copper P^ri' }'"'t^^% *»"» >""" <J* .*f^ 

The .ulphate or blue vitriol of Commerce ^"^ deutox.de of copper. The first two 

is a bisulphate. Its sp. gr. is 2.2. It con- ""'.Siff"' ** ^'"'f A» ''^T' ^^ *'"'J^ 
sists of ^ green, and the sixth white. The 
, . - «* «« . « « benzoate is in green crystals, sparingly so- 
Acid, 31.38 2 primes, 10.0 32.0 i^ble. The oxalate is also green. The 
Oxide, 32.o2 1 do. 10.0 32.0 binoxalates of potash and soda, with ox- 
Water, 36.^0 10 do. 11.25 36.0 ide of copper, give triple salts, in green 

^ — — needle-form ci^stals. There are also am- 

100.00 31.25 100.0 monia-oxalates in different varieties. Tar- 

A mixed solution of this sulphate and trate of copper forms dark bluish-green 

sal ammoniac, forms an ink, whose traces crystals. Creain-tartrate of copper is a 

are invisible in the cold, but become yellow bluish-g^'een powder, commonly called 

when heated; and vanish again as the paper Brunswick Green. 

^^^^' To obtain pure ct^pcr for experimeiit9» 



COP COP 

ve p?ecipitate it in the metallic «tAte, by namef , according to the proportions of the 
immersing a plate of iron in a solution of two ingredients. It is not easy to unite 
the deotomuriate. The puli^erulent copper these two metals in considerable propor- 
inust be washed with dilute muriatic acid.* tions by fusion, because the zinc is burnt 

In the wet way Brunswick or Friezland or volatilized at a heat inferior to that 
green is prepared by pouring a saturated which is required to melt copper; but they 
solution of muriate of ammonia over cop- unite very well in the way of cementation, 
per filings or shreds in a close vessel, keep- In the brass works, copper is granulated 
iag the mixture in a warm place, and <id- by pouring it tlii'ough a plate of iron, per- 
ding more of the solution from time to forated with small holes and luted with 
tiroe> till t^r^e parts of muriate and two of clay, into a quantity of water about four 
copper hav^been used. After standing a f«:et deep, and continually i*enewed: to pre- 
few weeks* the pigment is to be separated vent the dangerous explosions of this me- 
irom the unoxidized copper, by washing tal, it is necessary to pour but a small quan- 
through a sieve; and then it is to be well tity at a time. There are various methods 
washed, and dried slowly in the shade, of combining this granulated copper, or 
This green is almost always adulterated other small pieces of copper, with the va- 
with ceruse. poor of zinc. Calamine, which is an ore 

This metal combines very readily with of zinc, is pounded, calcined, and mixed 
gold, tilver, and mercury. It unites im- with the divided copper, together with a 
perfectly with iron in the way of fusion, portion of charcoal. These being exposed 
Tin combines with copper, at a tempera- to the heat of a wind furnace, the zinc be- 
ture much lower than is necessary to fuse comes revived, rises in vapour, and com- 
the copper alone. On this is grounded the bines with the copper, which it converts 
method of tinning copper vessels. For this into brass. The heat must be continued 
purpose* they are first scraped or scoured; for a greater or less number of hours, ac- 
after which they are rubbed with sal am- cording to the thickness of the. pieces of 
moniac. They are then heated, and sprink- copper, and other circumstances; and at 
led with powdered resin* which defends the end of the process, the heat being sud- 
the clean surface of the copper from ac- denly raised, causes the brass to melt, and 
^^fttiring the slight film of oxide, that would occupy the lower part of the crucible. The 
-prevent the adhesion of the tin to its sur- most scientific method of making brass 
face. The melted tin is then poured in, seems to be that mentioned by Cramer. 
and spread about. An extremely small The powdered calamine, being mixed with 
quantity adheres to the copper, which may .an equal quantity of charcoal and a poition 
perhaps be supposed insufficient to prevent of clay, is to be rammed into a melting ves- 
the noxious effects of the copper, as .per- sel, and a quantity of copper, amounting to 
fectly as might be wished. two-thirds of the weight of calamine, must 

When tin is melted with copper, it com- be placed on the top, and covered with cliar- 
poses the compound called bronze. In this coal, liy this management the volatile zinc 
metal the specific gravity is always greater ascends, and convei-ts the copper into brass* 
than would be deduced by computation which flows into the rammed clay; conse- 
' from the quantities and specific gravities quently, if the calamine contain lead, or any 
of its component parts. The uses of this other met^l, it will not enter into the brass* 
•hard, sonorous, and durable composition, the zinc alone being raised by the heat. 
in the fabrication of cannon, bells, statues, . A fine kind of brass, which is supposed 
and other articles, are well known. Bronzes to be made by cementation of copper plates 
and bell-metals are not usually made of with calamine, is hammered out into leaves 
copper and tin only, but have other admix- in Germany; and is sold very cheap in this 
tutes* consisting of lead, zinc, or arsenic, country, under the name of Dutch gold, or 
according to the motives of profit, or other Dutch metal. It is about five times as thick 
inducements of the artist But the atten- as gold leaf; that is to say, it is about one 
tion of the philosopher is more particularly sixty-thousandtli of an Inch thick, 
directed to the mixture of copper and tin. Copper unites readily with antimony, and 
on account of its being the substance of affords a compound of a beautiful violet 
which the speculums of reflecting tele- colour. It does not readily unite with man- 
scopes are made. See Spzculum. The ganese. With tungsten it forms a dark 
ancients made cutting instruments of this brown spongy alloy, i^hich is somewhat 
alloy. A dagger analyzed by Mr. Hielm ductile. Seen Ores of Copper. 
consisted of sEj copper, and 16| tin. • Verdigris, and other preparations of 

Copper unites with bismuth, and forms a copper, act as virulent poisons, when intro- 
reddish-white alloy. With arsenic it forms duced in very small quantities into the sto- 
a white brittle compound* called tombac, machs of animals. A few grains are suf- 
With zinc it forms the compound called ficient for this effect. Death is commonly 
brass, and distinguished by various other preceded by very decided nervous, disor- 
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den, fuch ts conTuUive moyemeots, te- of lime and animal matter, in eqiul pro* 

tanus, general insensibility, or a palsy of portions.* 

the lower extreroites. This event happens Cork is the bark of a tree of the oak 

frequently so soon, that it could not be oc- kind, very common in Spain and the other 

casioned by inflammation or erosion of the southern parts of Europe. 

prime vU; and indeed, where these parts By the action of the nitric acid it was 

are apparently sound. It is probable that found to be acidified. See Acid (Subs- 

the poison is absorbed, and through the aic). 

circulation, acts on the brain and nerves. * Cork has been recently analyzed by 

The cupreous preparations are no doubt Chevreul by digestion, first in water and 

very acrid, and if death do not follow their then in alcohol. By distillation there came 

immediate impression on the sentient sys- over an aromatic principle, and a little ace* 

tem, they will certainly inflame the intes- tic acid. The watery extract contained a 

tinal canal. The symptoms produced by yellow and a red colouring matter, an un- 

a dangerous dose of copper are exactly determined acid, gallic acid, an astringent 

similar to those which are enumerated un- substance, a substance containing azote, a 

der arsenic, only the taste of copper is substance soluble in water and insoluble 

strongly felt. The only chemical antidote in alcohol, gallate of iron, lime, and traces 

to cupreous solutions whose operation is of magnesia. 20 parts of cork treated in 

well understood, is water strongly impreg- this way, lefl 17.15 of insoluble matter^ 

nated with sulphuretted hydrogen. The The undissolved residue beings treated a 

alkaline hydrosulphurets are acrid, and sufficient number of times with alcoh<^ 

ought not to be prescribed. yielded a variety of bodies, but which seem 

But we possess in sugar, an antidote to reducible to three; namely, cerm, resin, and 

ihis poison of undoubted efficacy, though an oil. The ligneous portion of the cork 

its mode of action be obscure. M. Duval still weighed 14 parts, which is called 

introduced into the stomach of a dog, by tuber.* 

means of a caoutchouc tube, a solution in Cork (Fossil). See Asbestos. 

acetic acid, of four French drachms of ox- Corrosive Sublimate. See Mbxcv- 

ide of copper. Some minutes afterwards ry. 

he injected into it four ounces of strong * Corundum. According to Professor 
sirup. He repeated this injection every Jameson, this mineral genus contains 3 spe- 
balf-hour, and employed altogether 13 cies, viz. octahedral corundum, rhomboidal 
ounces of sirup. The animal experien- corundum, and pritmatic corundum, 
ced some tremblings and convulsive move- 1. Oetohedral, is subdivided into 3 suth 
ments. But the last injection was follow- species, viz. automalite, ceylanite, and spi- 
ed by a perfect calm. The animal fell nel. 

asleep, and awakened free from any ail- 2. Rhomboidal corundum, contains 4 sub- 

ment. species, viz. salamstone, sapphire, emery, 

Orfila relates several cases of individuals and corundum, or adamantine spar, 

-who had by accident or intention swallow- 3. Priematic, or chrysoberyl. See the 

ed poisonous doses of acetate of copper, several sub-species, under their titles in 

and who recovered by getting large doses the Dictionary.* 

of sugar. He uniformly found, that a dose * Cotton! This vegetable fibre is solu- 

of verdigris Which would kill a dog in the ble in strong alkaline leys. It has a strong 

course of an hour or two, might be swal- affinity for some earths, particularly alu- 

lowed with impunity, provided it was mix- mina, several metallic oxides, and tannin. 

«d with a considerable quantity of su£^r. Nitric acid, aided by heat, converts cotton 

As alcohol has the power of completely into oxalic acid.* 

neutralizing, in the ethers, the strongest * Couch. The heap of moist barley 

muriatic and hydriodic acids, so it would about 16 inches deep on the malt-floor.* 

appear, that sugar can neutralize the ox- * Cream. The oily part of milk, which 

ides of copper and lead. The neutral sac- rises to the surface of that liquid, mixed 

charate of lead, indeed, was employed by with a little curd and terum. When chum* 

Berzelius in his experiments, to determine ed, butter is obtained. Heat separates the 

the prime equivalent of sugar. If we boil oily part, but injures its flavour.* 

for half an hour, in a flask, an ounce of Cream or Tartar. See AeiB (Tae* 

white sugar, an ounce of water, and 10 taric). 

grains of verdigris, we obtain a gfreen li- * Crichtonitb. A mineral so called 

quid, which is not affected by the nicest in honour of Dr. Crichton, physician to the 

tests of copper, such as ferroprussiate of Emperor of Russia, an eminent mineralo- 

potash, ammonia, and the hydrosulphurets. gist. It has a velvet-black colour, and crys- 

An insoluble green carbonate of copper re- tallizes in very acute small rhomboids. 

rowns at the bottom of the flask.* Lustre splendent, inclining to metaltie; 

Copperas. Sulphate of iron. fracture conchoidal; opaque; scratches 

Corals seem to consist of carbonate iluor spar, but n<^ glass. Infusible betee 
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the blov*pipe. It occurs in primltiTe rocks 100 of hen's egg-shells, consist of 89.6 car-- 

along with octahedrite. Professor Jame- bonate of lime, 5.7 phosphate of lime, 4.7* 

son &inks it may probably be a new spe- animal matter.* 

cies of titanium-ore.* * Cryolite. A mineral which occurs 

Crocus. The yellow or saffron-colour- massive, disseminated, and in thick lamel- 

ed oxides or iron and copper were former- lar concretions. Its colours are white and 

ly called crocus martis and crocus veneris, yellowish-brown. Lustre vitreous, inclin- 

That of iron is still called crocus simply, ing to pearly. Cleavage fourfold, in which 

by the workers in metal who use it. the folia are parallel with an equiangular 

* Cross-stone. Harmotome, or pyra- four-sided pyramid. Fracture uneven. 

midal zeolite. Its colour is grayish-white. Translucent. Harder than gypsum. Easily 

passing into smoke-gray, sometimes mas- frangible. Sp. gr. 2.95. It becomes more 

sive, but usually crystallized. Primitive translucent in water. It melts in the heat 

form, a double four-sided pyramid, of 121° of a candle. Before tlie blow -pipe, it be- 

58' and 86° 36'. Its principal secondaiy comes first very liquid, and then assumes 

forms are, a broad rectangular four-sided a slaggy appearance. It consists, by Klap- 

prism, rather acutely acuminated on the roth, of 24 alumina, 36 soda, and 40 fluoric 

extremities with 4 planes, which are set acid and water. It is therefore . a soda- 

on the lateral edges; the preceding figure, fluate of alumina. If we regard it as com- 

in which the edges formed by the meeting posed of definite proportions, we may 

of the acuminating planes, that rest on the have 

biroader lateral planes, are truncated, twin j j^^ ^^^ 3 2 gg 33 

oysUlsofthe first form, mtersectmg each j ^^^ ^^ '395 3351 

otAer, m such a manner that a common axis 2 do acid 2 75 22 63 *> 

and acumination are formed, and the broad- g do! water, 2.25 18!53 k ^^^^* 

cr lateral planes make four re-entering an- -^ 

gles. The crystals are not large. The J2.15 iOO.OO 

surface of the smaller lateral planes is _, ... , . ^ . 

doublc-plumosely streaked. Lustre glis- , Vauquelm s analysis of the same miner, 

tening, between vitreous and pearly. Of * &»Y«» ^^ a«d and water, 32 soda, and 21 

tile cleavage, 2 folia are oblique, and 1 pa- fl"^*"*' 7^** ^"^'^"^ *"^ rare mineral haa 

ralleltothe axis. Fracture perfect con- hitherto been found only m West Green- 

choidal. Translucent and semi-transparent. |f "?' ^^ ^^% *'*"™ ?^ ^^f «^* "l^J^f.^ Arksut. 

Harder than fluor spar, but not so hard as ^ leagues from the colony of Juliana Hope. 

apatite. Easily frangible. Sp. gr. 2.35. It J* ^^iTV^u^^'"?: r '* ^"*" °*^ f ^^"• 

feseawith intumes<Snce and phosphores- burgh had the merit of recognizing a large 

cencc, into a colourless glass. Its consti- quantity of this mineral, m a neglected 

tuenU are 49 silica, 16 alumina, 18 bary- j!f*^P brought into Leith, from a captured 

tea, and 15 water, by Klaproth. It has 2*"''^ Tf Vk^ had been collected m 

hitherto been found only in mineral veins ^-TH^*"^- V*' • '"^^^^^'i^able mmeralo- 

and agate-balls. It occurs at Andreasberg gist M. tieseke. ^, . . 
in the Hartz, at Kongsberg in Norway, at Cryofhorus. The frost-bearer or 

Oberstein, Strontian in Argyllshire, and carrier of cold, an elegant mstrument m- 

also near Old Kilpatrick in Scotland. .Xf"*^^,^? I3r. WoUaston, to demonstrate 

Jamnvn • "** relation between evaporation at low 

• Cb^tow Eleutherxa. CascariUa temperatures, and the production of cold. 
bark. The following is TrommsdorPs ana- \!\^ &>?»"« «f ^»*fr» "'^^^^i* profound 
lysis of this substance, characterized by Philosopher, were taken at the tempera- 
its emitting the smell of musk when burn- ^"-^ ^^ ^f? »"d '^ one gram of t:his were 
ed. Mucilage and bitter principle 864 converted into vapour by absorbing 960* 

parts, resin 688, volatile matter 72, water then the whole quantity would lose — -- 

48, woody fibres 3024; in 4696 parts.* ^ ^ 32 

• Crusts, the bony coverings of crabs, = 30^ and thus be reduced to the tem- 
lobaters, &c. Mtr. Hatchett found them to perature of 32^ If from the 31 grains 
be composed of a cartilaginous substance, which still remain in the state of water, 
like coagulated albumen, carbonate of lime, four grains more were converted into va- 
and phosphate of lime. The great excess pour by absorbing 960*», then the remain- 
of the second, above the tliird ingredient, ing 27 grains must have lost ^y of 960* 
distinguishes them from bones; while the = 142°, which is rather more than suffi- 
guantity of the third, distinguishes them cient to conveil: the whole into ice. In an 
uom shells. Egg-shells and snail-shells experiment conducted upon a small scale, 
belong to crusts in composition; but the the proportional quantity evaporated did 
animal mattcir is in smaller quantity. By not differ much from this estimate. 
Merat-Gruillot, 100 parts of lobster crusty If it be also true that water, in assuming; 
consist of 60 carbonate of lime, 14 phos- the gaseous state, even at a low tempera 
pbate of Ume> and 26 cartila^nous matter, ture, expands to 1800 times its former bulk^ 
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then in attempting to freeze the small bratory motions, communicated either from 
quantity of water above mentioned, it the atmosphere, or any other moring body, 
would be requisite to have a dry vacuum by deranging', however slightly, the fluid 
with the capacity of 5X1800=9000 grains polar direction, will instantly determine 
of water. But let a glass tube be taken, the solid polar arrangement, when the bal- 
baving its internal diameter about one- ance had been rendered nearly even, by 
eighth of an inch, with a ball at each ex- previous removal of the interstitial fluid, 
tremity of about one inch diameter, and On this principle we explain the regular 
let the tube be bent to a right angle at the figures which particles of dust or iron aft- 
distancc of half an inch from each ball, sume, when they are placed on a vibrating 
One of these balls should be somewhat less plane, in the neighbourhood of electrized 
than half full of water, and the remaining or magnetized bodies. 3d, Negative or 
cavity should be as perfect a vacuum as resinous voltaic electricity instantly detcr- 
can readily be obtained; which is effected mines the crystalline arrangement, while 
by making the water boil briskly in the positive voltaic electricity counteracts it. 
one ball, before sealing up the capillary On this subject, I beg to refer the reader 
opening left in the other. If the empty to an experimental paper, which I publish- 
ball be immersed in a freezing mixture of ed in the fourth volume of the Journal of 
snow and salt, the water in the other ball. Science, p. 106. Light also favours crys- 
though at the distance of two qr three feet, tallization, as is exemplified with camphor 
will be frozen solid in the course of a very dissolved in spirits, which crystallizes in 
few minutes. The vapour contained in the bright, and re-dissolves in gloomy weather, 
empty ball is condensed by the common It might be imagined, that the same bo- 
operation of cold, and the vacuum produ- dy would always concrete in the same, or 
ced by this condensation gives opportunity at least in a similar crystalline form. This 
for a fresh quantity to arise from the oppo- position is true, in general, for the salts 
site ball, with proportional reduction of its crystallized in the laboratory; and on this 
temperature.* uniformity of figure, one of the principal 

* Crystal. When fluid substances are criteria between diflerent salts depends, 
tuffered to pass with adequate slowness to But even these forms are liable to many 
the solid state, the attractive forces fre- modifications, from causes apparent^ 
quentlv arrange their ultimate particles, so slight; and in nature, we find frequent^ 
as to form regular polyhedral figures, or the same chemical substance, crystallized 
geometrical solids, to which the name of in forms apparently very dissimilar. Thus, 
crystals has been given. Most of the so- carbonate of lime assumes the form oft 
lids which compose the mineral crust of rhomboid, of a regular hexahedral prism, 
the earth, are found in the crystallized of a solid terminated by 12 scalene trian- 
state. Thus granite consists of crystals of gles, or of a dodecahedron with peiitago- 
quartz, feldspar, and mica. Even moun- nal faces, &c. Bisulphuret of iron or mar- 
tain masses like clay-slate, have a regular tial pyrites produces sometimes cubes and 
tabulated form. Perfect mobility among sometimes regular octohedrons, at one 
the corpuscles is essential to crystalliza- time dodecahedrons with pentagonal faces« 
tion. The chemist produces it either by at another icosahedrons with triangular 
igneous fusion, or by solution in a liquid, faces, &c. 

When the temperature is slowly lowered While one and the same substance lends 

in the former case, or the liquid slowly ab- itself to so many transformations, we meet 

stracted by evaporation in the latter, the with very different substances, which pre- 

attractive forces resume the ascendancy, sent absolutely the same form. Thus 

and arrange the particles in symmetrical fluate of lime, muriate of soda, sulphuret 

forms. Mere approximation of the parti- of iron, sulphuret of lead, &c. crystallize 

cles, however, is not alone sufiicient for in cubes, under certain circumstances; and 

crystallization. A hot saturated saline so- in other cases, the same minerals, as well 

lution, when screened, from all agitation, as sulphate of alumina and the diamond, 

■will contract by cooling into a volume assume the form of a regular octohedroo. 

much smaller, than what it occupies in the Uom^ de Pisle first referred the study 

solid state, without crystallizing. Hence of crystallization, to principles conforma- 

the molecules must not only be brought ble to observation. He arranged together, 

within a certain limit of each other, for as far as possible, crystals of the same na- 

their concreting into crystals; but they ture. Among the different forms relative 

must also change the direction of their to each species, he chose one as the most 

poles, from the fluid collocation, to their proper, from its simplicity, to be reg»rded 

position in the solid state. as the primitive form; and by supposing it 

This reversion of the poles may be ef- truncated in diflferent ways, he deduced 

fected, Ist, By contact of any part of the the other forms fi^m it, and determined a 

fluid, with a point of a solid, of similar g^dation, a series of transitions between 

composition previously formed. 2d, Vi- this ftame form, and that of fiolyhedrons. 
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which teemed to he still further remoTed If we try to divide it parallel to the edges, 

from it. To the descriptions and figures from the contours of the bases, we shall 

which he gave of the crystalline forms, he find, that three of these edg&s taken alter- 

added the results of the mechanical roea- nately in the upper part, for instance, the 

sureroent of their principal angles, and edges //, c d, b m, may be referred to this 

showed that these angles were constant in division: and in order to. succeed in the 

efcch variety. same way with respect to the inferior base^ 

The illustrious Bergmann, by endeavour- we must chuse, not the edges ^J',i/d/ b' n/, 
ing to penetrate to the mechanism of the which correspond with the preceding, but 
structure of crystals, considered the differ- the intermediate edges dff, ifif^t ml. 
ent forms relative to one and the same sub- The six sections will uncover an equal 
stance, as produced by a superposition of number of trapeziums. Three of the lat- 
planes, sometimes constant and sometimes ter are represented upon fig. 2. viz. the 
variable, and decreasing around one and two which intercept the edges If^ e J, and 
the same primitive form. He applied this are designated by pp o o,a ak k, and that 
primary idea to a small number of crystal- which intercepts the lower edg^ ^ ft <^d 
line forms, and verified it with respect to which is marked by the letters nnii, 
a variety of calcareous spar$ by fractures, £ach of these trapeziums will have a 
which enabled him to ascertain the posi- lustre and polish, firom which we may 
tion of the nucleus, or of the primitive easily ascertain, that it coincides with one 
form, and the successive order of the la- of the natural joints of which the prism is 
minx covering this nucleus. Bergmann, the assemblage. We shall attempt in vain 
however, stopped here, and did not trou- to divide the prism in any other direction, 
ble himself either with determining the But if we continue the division parallel to 
laws of structure, or applying calculation the first sections, it will happen that on one 
to it. It was a simple sketch, of the most hand the surfaces of the bases will always 
prominent point of view in mineralogy, but become narrower, while on the other hand, 
in which we see the hand of the same mas- the altitudes of the lateral planes will de- 
ter who so successfully filled up the out- crease; and at the term at which the bases 
lines of chemistry. have disappeared, the prism will be chang- 

In Ae researches which M. Hatiy under- ed into a dodecahedron (fig. 3.), with pen- 
took, about the same period, on the struc- tagonal faces, six of which, such as o o t O 
ture of crystals, he proposed combining e, ol kiij &c. will be the residues of the 
the form and dimensions of integrant mo- planes of the prism; and the six others 
lecules with simple and regular laws of ar- E A I o 9, O A' K 1 1, &c. will be the imme- 
rangement, and submitting these laws to diate result of the mechanical division, 
calculation. This work produced a ma- Beyond this same term, the extreme faces 
thematical theory, which he reduced to will preserve their figure and dimensions, 
analytical formulae, representing every pos- while the lateral faces will incessantly di- 
sible case, and the application of which to minish in height, until the points 0, k, of 
known forms leads to valuations of angles, the pentagon ol k i t, coming to be con- 
constantly agreeing with observation. founded with the points t, t, and so on with 

^w^^.^. ^r tj.^ ^4^.^*..,.^ ^r ry * » t^c other points similarly situated, each 

Theon, of the structwe of Crystah, ^j,^ ^e reduced to a simple tri- 

jPrimUvM /or»iw.-.The idea of referring angle, as we see in fig. 4.$ 

to one of the same primitive forms, aU the Lastly, when new sections have oblitera- 

forms which may be assumed by a mmcral ted these triangles, so that no vestige of 

substance, of which the rest may be re- the surface of the prism remains (fig. 1.), 

garded as being modifications only, has ^e shall have the nucleus or the primitive 

frequently suggested itself to various phi- form, which will be an obtuse rhomboid 

. . losophers, who have made crystallography (fig. 5.), the grand angle of which £ A I or 

their study. B O I, is 101® 32' 13^ t 

The mechanical division of minerals, — — 

which is the only metliod of ascertaining $ The points which are confounded, two 

their true primitive form, proves that this and two, upon this figure, are each marked 

form is invariable while Ve operate upon the with the two letters which served to desig- 

same substance, however diversified or dis- nate them when they were separated, as in 

similar the forms of the crystals belonging fig. 3. 

to this substance may be. Two or three ^ it is observed, that each trapezium, 

examples will serve to place this truth in such va p p 9 (fig. 2.) uncovered by the 

its proper tight. first sections, is very sensibly inclined from 

Take a regular hexahedral prism of car- the same quantity, ais well upon the rcsi- 

bonate of lime (PL XIII. figs. 1 and 2). dxxtppdebm of the base, as upon the 

■ ■ — ■■ ' ■ residue of If oi the adjacent plane. Set- 

$ This is what has been called dent de ting out from this equality of inclinations, 

rseAofr, but which M. Haiiy calls metattatic. We deduce from it, by calculation, Uie va- 
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If we try to divide a crystftl of another raltelopipedon^ or the simplest among^ the 

species, we shall haye a different nucleus, solids, which have their faces parallel two 

For instance, a cube of fluate of lime will and two. And since four planes at least 

give a regular octohedron, which we sue- are necessary for circumscribing a spaee^ 

ceed in extracting by dividing the cube it is evident that the three forms in ques- 

upon its eight solid angles, which will in tion, in which the number o^ faces is sac- 

the first place discover eight equilateral cessivelyfour,five,andsix,havebtill,inthis 

triangles, and we may pursue the division, respect, the greatest possible simplicity, 
always parallel to the first sections, until Zowt to vfuch the Structure ie eukjected, 

nothing more remains of the faces of the —After having determined the primitive 

cube. The nucleus of the crystals of sul- forms, and those of the integrant molecules, 

phate of barytes will be a straight prism it remains to inquire into £e laws pursued 

with ]4iombous bases; that of the crystals by these molecules in their arrangement, in 

of phosphate of lime, a regular hezahedral order to produce these regular kinds of 

prism; that of sulphuretted lead, a cube, envelopes, which disguise one and the same 

&C.; and each of these forms will be con- primitive form in so many different ways, 
stant relative to the entire species, in such Now, observation shows, that this sur- 

a manner, that its angles wiU not undergo rounding matter is an assemblage of lami- 

any appreciable variation. nac, which, setting out from the primitive 

Having adopted the word firumtive form form, decrease in extent, both on all sides 

in order to designate the nucleus of crys- at once, and sometimes in certain particu- 

tals, M. Haiiy calls aecvndary firman such lar parts only. This decrement i effected 

varieties as differ from the primitive form, by regular subtractions of one or more 

In certain species, crystallization also rows of integrant molecules; and the the- 

produces this last form immediately. ory, in determining the number of these 

We may define the primitive form, a so- rows by means of calculation, succeeds in 
lid of a constant form, engaged symmetri- representing all the known results of crys- 
cally in all the crystals of one and the same taUization, and even anticipates future £s- 
species, and the faces of which follow the coveries, indicating forms which, being stiQ 
directions of the laminae which form these hypothetical only, may one day be present- 
crystals, ed to the inquiries of the philosopher. 

The primitive forms hitherto observed, Decrementt on the Et^eo. — ^Let a ft (fig. 

are reduced to six, viz. the parallelopipe- 6. PI. XIII.) be a dodecahedron with rhom- 

don, the octohedron, the tetrahedron, the bic planes. This solid, which is one of the 

regular hexahedral prism, the dodecahe- six primitive forms of crystals, also pre- 

dron with rhombous planes, all equal and sents itself occasionally as a secondary 

similar, and the dodecahedron with trian- form', and in this case it has as a nucleus^ 

gular planes, composed of two straight py- sometimes a cube, and sometimes an octo- 

ramids joined base to base. hedron. Supposing the nucleus to be a 

Forme of integrant Molecules. — ^The nu- cube:— 
cleus of a crystal is not the last term of In order to extract this nucleus, it is 

of its mechanical division. It may always sufficient successively to remove the six 

be subdivided parallel to its different faces, solid angles composed of four planes, such 

and sometimes in other directions also, as t, r, ^, &c. by sections adapted to the' 

The whole of the surrounding substance direction of the small diagonals. These 

is capable of being divided by strokes pa- sections will display as many squares A £ 

rallel to those which take pUce with re- O I, £ O (/ E', I O (/ l' (fig. 7.)f &c. which 

spect to the primitive form. will be the faces of the cube. 

If the nucleus be a parallelopipedon, Let us conceive that each of these faces 
which cannot be subdivided except by is subjected to a series of decieasing la- 
blows parallel to its faces, like that which niinae solely composed of cubic molecules, 
takes place with respect to carbonated and that every one of these laminae exceeds 
lime, it is evident that the integrant mole- the succeeding one, towards its four edges, 
cule will be similar to this nucleus itself, by a quantity equal to one course of these 

But it may happen that the parallelopipe- same molecules. Afterwards we shall de- 
don admits of further sections in other di- signate the decreasing laminae which enve- 
rections than the former. lope the mucleus, by the name of Utmm^ 

We may reduce the forms of the inte- rf euperpeoUion. Now, it is easy to con- 
grant molecules of all crystals to three, ceive that the different series will produce 
which are, the tetrahedron, or the simplest six quadrangular pyramids, similar in some 
of the pyramids; the triangfular prism, or respects to the quadrangular stepsof aco« 
the simplest of all the prisms; and the pa- lumn, which will rest on the faces of the 

' ■ ' — — cube. Three of these pyramids ate lepre- 

lue of the angles with the precision of mi- sented in fig. 8. and have their summits in 

nutes and seconds, which mechanical mea- «, t, r\ 
surements are not capable of attaining. Now, as there are six quadrangular py« 
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Tamids, ve shall therefore hare twenty-four Among the known forms of crystallized 
triangtes; such as O « I, O f I, &c. But bodies, there is no one common to a grater 
because the decrement is uniform from « number of substances than the regular oc- 
to tf and so on with the rest; the triangles tohedron, and no one in which a corres- 
taken two and two are on a level, and t brm ponding difficulty has occurred wiih re- 
ft rhomb 9O tl. The surface of the solid gard to detei minmg which modification of 
will therefore be composed of twelve equal its form is to be considered as primitive; 
and similar rhombs; f. e. this solid will since in all these substances the tetrahe- 
have the same form with that which is the dron appeai*s to have equal claim to be re- 
subject of the problem. This structure ceived as the original from which all their 
takes place, although imperfectly, with re- -other modifications are to be derived. 
apect to the crystals called boradc tpart. The relation of these solids to each other 

The dodecahedron now under conside- is most distinctly exhibited to those who 
ration, is represented by fig. S. in such a are not much conversant with crystallo- 
way that the progress of the decrement graphy, by assuming the tetrahedron as 
may be perceived by the eye. On examin- primitive, for this may immediately be 
ing the figure attentively, we shall find converted into an octohedron by the re- 
that'it has been traced on the supposition, moval of four smaller tetrahedrons from 
that the cubic nucleus has on each of its its solid angles. (Plate XIV. fig. 1.) 
edges 17 ridges of molecules; whence it The substance which most readily admits 
follows, that each of its faces is composed of division by fracture into these forms, is 
of 289 facets of molecules, and that the fluor spar; and there is no difficulty in ob- 
whole solid is equal to 4913 molecules. On taining a sufficient quantity for such expe- 
this hypothesis, there are eight laminae of riments. But it is not, in fact, either the 
superposition, the last of which is reduced tetrahedron or the octohedron, which first 
to a simple cube, whose edges determine presents itself as the apparent primitive 
the numbers of molecules which form the form obtained by fracture, 
•eriea 15, 13, 11, 9, 7, 5, 3, 1, the differ- if we form a plate of uniform thickness 
ence being 2, because there is one course by two successive divisions of the spai*, pa- 
subtracted from each extremity. rallel to each other, we shall find the plate 

Now, if instead of this coarse kind of divisible into prismatic rods, the section of 
nunonry, which has the advantage of speak- which is a rhomb of 70^ 32' and lOQ'' 28' 
ing to the eye, we substitute in our ima- nearly; and if we again split these rods 
gination the infinitely delicate architecture transversely, we shall obtain a number of 
of nature, we must conceive the nucleus regular acute rhomboids, all similar to 
as being composed of an incomparably each other, having their superficial angles 
greater number of imperceptible cubes. 60^ and 120° and presenting an appearance 
In this case, the number of laminae of su- of primitive molecule, ii-om which all the 
perposition will also be beyond comparison other modifications of such crystals might 
greater than on the preceding hypothesis, very simply be derived. And we find. 
By a necessary consequence, the furrows moreover, that the whole mass of fluor 
which form these laminae by the alternate might be divided into, and conceived to 
projecting and re-entering of their edges, consist of, these acute rhomboids alone, 
will not be cognizable by our senses; and which may be put together so as to fit each 
this is what takes place in the polyhedra other without any intervening vacuity. 
which crystallization has produced at lei- But, since the solid thus obtained (as re- 
sure, without being disturbed in its pro- presented fig. 2.) may be again split by na- 
gress. tural fractures at right angles to its axis 

M. Haiiy calls decrementt in breadth, those (fig. 3.), so that a regular tetrahedron may 

in which each lamina has only the height be detached from each extremity, while the 

of a molecule, so that their whole effect, remaining portion assumes the form of a 

by one, two, three, &c. courses, is in the regular octohedron; and since every rhom- 

way of breadth. Decrementt in height are bold that can be obtained, must admit of 

those in which each lamina, exceeding the same division into one octohedron and 

only the following one by a single course two tetrahedrons, the rhomboid can no 

in the direction of the breadth, may have longer be regarded as the primitive form; 

a height double, triple, quadruple, &c. to and since the parU into which it is divi- 

that of a molecule: this is expressed by sible are dissimilar, we are left in doubt 

saying that the decrement takes place by which of them is to have precedence as 

two courses, three courses, &c. in height, primitive. 

^ We are indebted to Dr. Wollaston for In the examination of this question, 

ideas on the ultimate cause of crystalline whether we adopt the octohedron or the 

form9» equally ingenious and profound, tetrahedron as the primitive form, since 

They were communicated to the Royal So- neither of them can fill space without leav- 

ciety, and published in their transactions ing vacuities, there is a difficulty in con- 

WP the year 1813, ceiving any arrangement in which the par- 
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tides will remasa at Mtt: Ar, whether we mvy readily convert the octofaednm iiit» a 

suppose, with the Abbe Hatty, that the par- regular tetrahedron, by addition of four 

tides are tetrahedral with octohedral cavi- more balls (fig. 7.). One placed on the top 

ties, or, on the contrary, octohedral parti- of the three that are uppermost forms the 

c\e9 regularly arranged with tetrahedral apex; and if the triangular base, on which 

cavities, in each case the mutual contact it rests, be enlarged by addition of three 

of adjacent particles is only at their edges; more balls, regularly disposed around it^ 

and, although in such an arrangement it the entire group of ten balls will then be 

must be admitted that there may be an found to represent a regular tetrahedron, 

equilibrium, it is evidently unstable, and For the purpose of representing the 

ill adapted to form the basis of any per- acute rhomboid, two balls roust be appli- 

manent crystal. ed at opposite sides of the smallest octi»- 

With respect to fluor spar and such other hedral group, as in fig. 9. And if a greater 

substances as assume the octohedral and numher of balls be plaeed together, fig. 

tetfahedral forms, all difficulty is removed, lo. and 11. in the same form, then a am- 

says Dr. Wollaston, by supposing the ele- plete tetrahedral group may be removed 

mentary particles to be perfect spheres, from each extremity, leaving a central oc- 

which, by mutual attraction, have assum- tohedron, as may be seen in fig. 11. which 

ed that arrangement which brings them corresponds to ^g. 3. 

as near to each other as possible. We have seen, that by due application 

The relative position of any number of ©f sphei«s to each other, all the most sim- 

equal balls in the same plane, when gently pie forms of one species of crystal will be 

pressed together, forming equilateral tri- produced, and it is needless to pursue any 

angles with each other (as represented other modifications of the same fomi, 

perspectively in fig. 4.), is familiar to every which must result from a series of decrc 

one; and it is evident that, if balls so plac- ments produced according to known laws, 

ed were cemented together, and the stra- Since then the simplest arrangement of 

tum thus formed were afterwai-ds broken, the most simple solid that can be imagined, 

the straight lines in which they would be affords so complete a solution of one of the 

disposed to separate would form angles of most difficult questions in crystallography, 

60 with each other. we are naturally led to inquire what forms 

If a single ball were placed any where at would probably occur from the union of 

rest upon the preceding stratum, it is evi- other solids most nearly allied to the sphere, 

dent that it would be in contact with three And it will appear that by the supposition 

of the lower balls (as in fig. 5.), and that of elementary particles that are spheroidi- 

the hues joining the centres of four baUs cal, we may frame conjectures as to the 

so in contact, or the planes touching their origin of other angular solids well known 

surfaces, would include a regular tetrahe- to crystallographers. 

dron, having all its equilaterd triangles. mi i nt t 

The construction of an octohedron, by ^^ «*'««« Rhomboid. 
means of spheres alone, is as simple as that If we suppose the axis of our elementary 
of the tetrahedron. For, if four balls be speroid to be its shortest dimension, a 
placed in contact on the same plane, in form class of solids will be formed which are nn* 
of a square, then a sinp^le ball resting upon merous in crystallography. It has been re- 
them in the centre, being in contact with marked above, that by the natural group- 
each pair of balls, will present a triangular ing of spherical particles, fijg*. 10. one re- 
face rising from each side of the square, suiting solid is an acute rhomboid, similar 
and the whole together will represent the to that of fig. 2. having certain determin- 
superior apex of an octohedron; so that a ate angles, and its greatest dimension in 
sixth ball similarly placed underneath the the direction of its axis. Now, if other 
square will complete the octohedral group, particles having the same relative arrange- 
fi^. 6. ment be supposed to have the form of ob- 

There is one observation with regard to late spheroids, the resulting solid, fig. 13. 
these forms that will appear paradoxical, will still be a regular rhomboid; but the 
namelythatastructure, which, in this case, measures of its angles will be different 
was begun upon a square foundation, is ^^^^ those of the former, and will be more 
really intrinsically the same as that which ^^ 1^^^ obtuse according to the degree <^ 
is begun upon the triangular basis. But if oblateness of the primitive spheroid, 
we lay the octohedral group, which con- . ^t is at least possible that carbonate of 
sists of six balls, on one of its triangular ^^^^ and other substances, of which the 
sides, and, consequently, with an opposite forms are derived from regular rhomboids 
triangular face uppermost, the two groups, *» their primitive form, may, in fact, con- 
consisting of three balls each, are then si- "'st of oblate spheroids as elementary par- 
tuated precisdy as they would be found in tides. 

two adjacent strata of the triangular ar- Hexagwal Pnem, 

rangement. Hence, in this position, w« If our demcntery spheroid be on the 
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Contrary oblotif^, instead of obUte, it k the cryitallog^phical and supposed clie« 

evident that, by mutual attraction^ their mical elements of bodies, must in the 

centres will approach nearest to each other present state of these sciences, be preraa- 

when their axes are parallel, and their ture. 

shortest diameters in the same plane (%. Any sphere when not compressed will 
13.). The manifest consequence of this be surrounded by twelve others, snd, con- 
structure would be, that a solid so formed sequently, by a slight degree of compres- 
would be liable to split into plates at right sion, will be converted into a dodecahe- 
angles to the axes, and the plates would dron, according to the most probable hy- 
divide into prisms of three or six sides pothesis of simple compression, 
with all their angles equal, as occurs in The instrument for measuring the angles 
phosphate of lime, beryl, &c. of crystals is called a goniometer, of which 

It may farther be observed, that the tliere are two kinds. 1. The goniometer 

proportion of tlie height to the base of of M. Carangeau, used by M. Uaiiy, con- 

•such a prism, must depend on the ratio sists of two parallel blades, jointed like 

■between the axes of the elementary sphe- those of scissars, and capable of being ap- 

void. plied to a graduated semicircular sector, 

T^e Cube. which gives the angle to which the joint 

is opened, in consequence of the previous 
. |l.et a mass of matter be supposed to apposition of the two blades to the angle 
consist of spherical particles all of the of the crystal. 2. The re0ective goniome- 
^ame size, but of two different kinds in ter of Dr. WoUaston, an admirable Inven- 
^qual numbers, represented by black and tion, which measures the angles of the 
.white balls; and let it be required tliat, in minutest possible crystals with the utmost 
their perfect intermixture, every black ball precision. An account of this beautiful in- 
shall be equally distant from all surround- strument may be found in the Phil. Trans, 
ing white balls, and that all adjacent balls for 1809, and in Tilloch's Magazine for 
of the same denomination shall also be February 1810, vol. 35. Mr. William Phil- 
equidistant from each other. The Doctor lips published, in the ^d volume of the 
^hqws, that these conditions will be fulfil- Geological Transactions, an elaborate se- 
led, if the arrangement be cubical, and ries of measurements with this goniometer, 
.that. the particles will be in eguiUbrio. Fig. A striking example of the power of this 
.14. represents a cube so constituted of instrument in detecting the minutest forms 
balls, alternately black and white tlirougb- with precision was anorded, by its appli- 
out. The four black balls are in view, cation to a crystalline jet-black sand, which 
.The distances of their centres being every Dr. Clarke got from the island Jean Mayen, 
way a superficial diagonal of the cube, in the Greenland seas. '* Having there- 
they are equidistant, and their configura- fore," says Dr. Clai'ke, ** selected a crystal 
tion represents a regular tetrahedron; and of this form, but so exceedingly minute as 
the same is the relative situation of the scarcely to be discernible to the naked eye, 
four white balls. The distances of dissi- I fixed it upon the moveable plane of Dr. 
inilar adjacent balls are likewise evidently Wollaston's reflecting goniometer. A dou- 
.equal; so that the conditions of their union ble image was reflected by one of the 
are complete, as far as appears in the small planes of the crystal, but the image re- 
.group: and this is a correct representative fleeted by the contiguous plane was clear 
.of the entire mass, that would be compo- and perfectly perceptible, by which I was 
^ed of equal and similar cubes. enabled to measure the angle of inclina- 

There remains one observation witli re- tion; and after repeating the observation 

gard to the spherical form of elementary several times, I found it equal to 92^ or 

pai*ticles, whether actual or viilual, that 92^°. Hence it is evident that these crys- 

.must be regai*ded as favourable to the fore- tals are not zircons, although they possess 

going h3^thesis, namely, that many of a degree of lustre quite equal to that of 

those substances, which we have mostrea- zircon. In this uncertainty, I sent a small 

son to think simple bodies, as among the portion of the sand to Dr. WoUaston, and 

cliass of metals, exhibit this further evi- requested that he would himself measure 

dence of their simple natura, that they the an^le of the particles exhibiting splen- 

crystallize in the octohedral form, as they dant surfaces. Dr. WoUaston pronounced 

would do if their particles were spherical, the substance to be pyroxene; having an 

But it must, on the conti'ary, be acknow- angle, according to his observation, of 92^^. 

ledged, that we can at present assign no He also informed me that the sand was 

reason why the same appearance of simpli- similar to that of Bqlsenna in Italy." Such 

city should take place in fluor spar, which a ready means of minute research forms a 

is presumed to contain at least two ele- delightful aid to the chemical philosopher, 

ments; and it is evident that any attempts as well as the mineralogist. M. Hatty, by 

to trace a general correspondence between a too rigid adherence to the principle of 

You 1. 44 
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geometrical umpUcity, obtained an em- oirbonates of lime the same angle a» to 
neous determination of the angles in the the simple carbonate, the error became 
primary form of carbonate of lime, amount- still greater, as will appear from the follow- 
ing to 36 minutes of a degree. And by as- ing comparative measurements, 
signing to the magnesian and ferriferous 

Oburved angle hy 

Br. WoUoMtcnU Theoretic angle. ^£rror, 
goniometer. 

Carbonate of lime» 105*» 5' 104« 28' 40" 0* 36' 90" 

Magnesian carbonate, 106® 15' 104» 28' 40" 1* 46' 20" 

Ferriferous carbonate, 107* (/ 104® 28' 40" 2* 31' 20" 

M. Haiiy will no doubt accommodate his per reduces sulphate of iron to the same 

results to these indications of Dr. Wollas- simple rhomboidal form, notwithstanding 

ton's goniometer, and give his theory aU that this form is disposed to become com- 

the perfection which its scientific value plicated with additional surfaces. Sulphate 

and elegance deserve. of alumina brings sulphate of iron to a 

M. Beudant has lately made many ex- rhomboid, with the lateral angles only 

periments to discoveh, why a saline prin- truncated, or what M. Haliy calls his «i- 

ciple of a certain kind sometimes im- riei^ unitairei and whenever this variety 

presses its crystalline form upon a mixture, of green vitriol is found in the marked 

in which it does not, by any means, form where it is very common, we may be sure^ 

the g^atest paH; and also with the view according to M. Beudant, that it contains 

of determining, why one saline substance alumina. 

may have such an astonishing number of Natural crystals mixed with foreign 

secondary forms, as we sometimes meet substances, are in general more simple 

with. than others, as is shown in a specimen of 

The presence of urea makes common axihite or violet schorl of Dauphin4, one 

salt take an octohedral form although in extremity of which being mixed with chlo- 

pure water it crystallizes in cubes, similar rite, is reduced to its primitive form; 

to its primitive molecules. Sal ammo- while the other end, which is pure, is va^ 

niac, which crystallizes in pure water in ried by many facets produced by different 

octohedrons, by means of urea crystallizes decrements. 

in cubes. A very slight excess or defi- In a mingled solution of two or more 
ciency of base in alum, causes it to assume salts, of nearly equal solubility, the crys- 
either cubical or octohedral secondary tallization of one of them may be some- 
forms; and these forms are so truly se- tiroes determined, by laying or suspending 
condary, that an octohedral crystal of in the liquid, a crystal of that particular 
alum, immerged in a solution which is salt. 

richer in respect to its basis* becomes en- M. Le Blanc states, that on putting tn- 

veloped with crystalline layer;, which to a tall and narrow cylinder, crystals at 

l^ve it at length the form of a cube. different heights, in the midst of their sa- 

The crystalline form in muddy solutions turated saUne solution, the crystals at the 

acquires greater simplicity, losing all those bottom increase faster than those at the 

additional /acelf which would otherwise surface, and that there arrives a period 

modify their predominant form. when those at the bottom continue to en- 

In a gelatinous deposite» crystals are large, while those at the surface diminish 

rarely found in groups, but almost always and dissolve. 

single, and of a remarkable sharpness and Those salts which are apt to give up 

regularity of form, and they do not under- their water of crystallization to the atmos- 

go any variations, but those which may re- phere, and of course become efflorescent* 

suit from the chemipal action of the sub- may be preserved by immersion in oil, and 

stance forming the deposite. Common subsequent wiping of t&eir surface, 

salt crystallized in-a solution of borax, ac- In the Wemerian language of crystalli- 

iquires truncations at the solid angles of its zation, the following terms are employed: 

cubes; and alum crystallized in muriatic When a secondary form differs from the 

acid, takes a form which M. Beudant has cube, the octohedron, &c. only in having 

never been able to obtain in any other several of its angles or edges replaced by 

manner. a face, this change of the geometrical form 

30 or 40 per cent of sulphate of copper is called a truncation* The alteration in 

nay be united to the rhomboidal crystal- the principal form produced by two new 

li zation of sulphate of iron, but it reduces faces inclined to one another, and which re- 

this sulphate to a pure rhomboid, without place by a kind of bevel, an angle, or an 

any truncation either of the angles or the edge, is called a ieveUnent. When these 

edges. A small portion of acetate of cop- new faces arc to the number of three or 
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more, they produce what Werner termed agement of the temperature and eyapora<^ 
a pointing', or acuminatiim. When two faces tion. For example, if a solution of nitre 
unite by an edge in the manner of a roof, and common salt be evaporated over the 
they have been called culmination. Replace- fire, and a small quantity be now and 
ment is occasionally used for bevelment. then taken out for trial, it will be found. 

The reader will find some curious ob- at a certain period of the concentration, 
aervations on crystallization, by Mr. J. F. that a considerable portion of salt will 
Duiiell, in the 1st volume of the Journal of separate by cooling, and that this salt 
Science. is for the most part pure nitre. When this 

Professor Mohs, successor to Werner in is seen, the whole fluid may be cooled to 
Freyberg, Dr. Weiss, professor of miner- separate part of the nitre, after which, eva- 
ftlogy, in Berlin, and M. Brochant, profes- poration may be proceeded upon as before. 
8or of mineralogy in Paris, have each re- This manipulation depends upon the diffe- 
cently published systems of mineralogy, rent properties of the two salts with regard 
Pretty copious details, relative to the first, to their solubility and crystallization in like 
are given in the 3d volume of the £din- circumstances. For nitre is considerably 
burg^ Philosophical Journal.* more soluble in hot than in cold water. 

In a paper in the Journal de Physique, while common salt is scarcely more soluble 
M. Le Blanc gives instructions for obtain- in the one case than in the other. The com- 
ing crystals of large size. His method is mon salt consequently separates in crystals 
to employ flat glass or china vessels: to as the evaporation of the heated fluid goes 
pour into these the solutions boiled down on, and is taken out with a ladle from time 
to the point of crystallization: to select the to time, whereas the nitre is separated by 
neatest of the small crystals formed, and successive coolings at proper periods. 
put them into vessels with more of the mo- * Cube Ore. Hcxahedral Olivenite. Wur- 
ther-water of a solution that has been felerz. Wern. This mineral has a pistacio- 
brought to crystallize confusedly: to turn green colour, of various shades. It occurs 
the crystals at least once a day; and to massive, and crystallized in the perfect 
supply them from ^me to time with fresh cube; in a cube with four diagonally op- 
mother-water. If the crystals be laid on posite. angles truncated; or in one trun- 
their sides they will increase roost in cated on all its angles; or finally, both on 
length; if on their ends, most in breadth, its edges and angles. 
When they have ceased to grow largier. The crystals are small» with planes 
they must be taken out of the liquor, or smooth and splendent. Lustre glistening. 
they will soon begin to diminish. It may Cleavage parallel with the truncations of 
be observed in general, that very large the angles. Translucent. Streak straw-yel- 
crystals are less transparent than those low. Harder than g^sum. Easily fran- 
that are small. gible. Sp. gr. 3.0. Fuses with diseng^ge- 

The crystals of metals may be obtained ment of arsenical vapours. Its constitu- 
by fusing them in a crucible with a hole ents are, 31 arsenic acid, 45.5 oxide of iron, 
in its bottom, closed by a stopper, which 9 oxide of copper, 4 silica, and 10.5 water, 
is to be drawn out after the vessel has by Chenevix. Vauquelin's analysis gives no 
been removed from the fire, and the sur- copper nor silica, but 48 iron, 18 arsenic 
face of the metal has begun to congeal, acid, 2 to 3 carbonate of lime, and 32 wa- 
The same effect may be observed it the ter. It is found in veins, accompanied 
metal be poured into a plate or dish, a lit- with iron-shot quartz, in Tincroft and va- 
tle inclined, which is to be suddenly inclin- rious other mines of Cornwall, and at St. 
ed in the opposite direction, as soon as the Leonard in the Haut-Vienne in France. As 
metal begins to congeal round its edges, an arseniate of iron, it might be ranked 
In the first method, the fluid part of the among the ores of either this metal or ar- 
metal runs out of the hole, leaving a kind senic.—- /ame«on.* 

of cup lined with crystals: in the latter Cupel. A shallow earthen vessel, some« 
way, the superior part, which is fluid, runs what resembling a cup, from which it de- 
off, and leaves a plate of metal studded rives its name. It is made of phosphate of 
over with crystals. Hme» or the residue of homed bones ram- 

The operation of crystallizing, or crys- med into a mould, which gives it its figure, 
taltization, is of g^eat utility in the purify-- This vessel is used in assays wherein the 
ing of various saline substances. Most precious metals are fused with lead, which 
•sns are suspended in water in greater becomes converted into glass, and carries 
quantities at more elevated temperatures, the impure alloy with it. See Assay. 
and separate more or less by cooling. In Cupellation. The refining of gold by 
this property, and likewise in the quantity seorification with lead upon the cupel, is 
of salt capable of being suspended in a called cupellation. See Assay. 
firen quantity of water, they differ greatly Curd. The coag^lum which separates. 
mill each oUier. It is therefore practica- item milk upon the addition of acid, or 
ble in general to leparate salts by due man- other substances. See Milk. 
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•Cyahxte, otKyawxt*. Distheneof liencc Hutty'* name. It is infusible before 

Haiiy. Its principal colour is Berlin-blue, the blow-pipe. It consists, by Klaproth; of 

which passes into pray and preen. It oc- 43 silica, 55.5 alumina, 0.50 iron, and a 

curs massive and disseminated, also in dis- trace of potash. It occurs in the granite 

tinct concretions. The primitive form of its and mica slate of primitive mountains. It 

crystals is an oblique four-sided prism; and is found near Banchory in Aberdeenshire, 

the secondary forms are, an oblique four- and Bocharm in Banffshire; at Airolo on 

sided prism, truncated on the lateral edges, St Gothard, and in various countries of 

and a twin crystal. The planes are streak- Europe, as well as in Asia and America, 

ed, splendent, and pearly. Cleavage three- It is cut and polished in India as an infe- 

fold. Translucent or transparent Surface rior sort of sapphire.— Jia»ne«on.* 
of the broader lateral planes as hard as * Cyanogen. The compound base of 

apatite; that of the angles, as quartz. Ea- prussic acid. See Prvssine.* 
sily frangible. Sp. gr. 3.5, When pure it is * Cymophane of Haiiy. The Chrtso- 

idio-electric. Some crystals by friction ac- beryx..* 
quire negative, others positive electricity; 

D 

DAMPS. The permanently elastic fluids planes which are set on the lateral planes, 

which are extricated in mines, and The crystals are small and in druses. Lus- 

re destructive to animal life, are called tre shining and resinous. Cleavage iroper- 

damps by the miners. The chief distinc- feet, parallel with the lateral planes of the 

tions made by the miners, are choak-damp« prism. Fracture fine grained, uneven, or 

which extinguishes their candles, hovers imperfect conchoidal. Translucent or 

about the bottom of the mine, and consists transparent. Fully as hard as apatite. Very 

for the most part of carbonic acid g^s; and brittle, and difficultly frangible. Sp. gr. 2.9. 

fire-damp, or hydrogen gas, which occupies When exposed to the flame of a candle it 

the superior spaces, and does great mis- becomes opaque, and may then be rubbed 

chief by exploding whenever it comes in down between the fingers. Before the blow- 

contact with their lights. See Gas, Com- pipe it intumesces into a milk-white co- 

BusTioN, & Lamp. loured mass, and then melts into a globule 

* Daodbitb. a variety of red schorl of a pale rose colour. Its constituents are, 
from Siberia.* by Klaproth, silica 36.5, lime S5.5, boracic 

• Daphnxn. The bitter principle of acid 24.0, water 4, trace of iron ajMi man- 
Daphne Jlpina, discovered by M. Vauque- ganese. It is associated with large ibJia- 
lin. From the alcoholic infusion of this ted granular calcareous spar, at the mine of 
bark, the resin was separated by its con- Nodebroe, near Arendal in Norway. It re^ 
centration. On diluting the tincture with sembles prehnite, but is distinguished by 
water, filtering, and adding acetate of lead, its resinous lustre, compact fractuiv, inie- 
a yellow daphnate of lead fell, from which rior hardness, and not becoming electric 
sulphuretted hydrogen separated the lead, by heating.— JanaeTOii.* 

and left the daphnin in small transparent • 2.BoTaioiDAL Datoiite. SecBoT- 

crystals. They are hard, of a grayish co- ryolite.* 

lour, a bitter taste when heated, evaporate * Datura. A vegeto-alkali obtained 

in acrid acid vapours, sparingly soluble in from Datura Stramonium.* 

cold, but moderately in boiling water. It • Dead-Sea Water. See Water.* 

is stated, that its solution is not precipita- Decant ation. The action of pouring 

ted by acetate of lead; yet acetate of lead off the clearer part of a fluid by gently in- 

is employed in the first process to throw it clining the vessel after the grosser parts 

down.* have been suffered to subside. 

••Datolite. Datholit of Werner. This Decoction. The operation of boil'mg. 

species is divided into two sub-species, viz. This term is likewise used to denote the 

Common Datolite, and Botrioidal DatoUte. fluid itself which has been made to take up 

1. Common Datolite. Colour white of certain soluble principles by boiling^. Thus 

various shades, and greenish-gfray, inclin- we say a decoction of the bark, or otiicr 

ing to celadine-green. It occurs in large parts of vegetables, of flesh, 8cc. 
coarse, and small gpranular distinct concre- Decomposition is now understood to 

tions, and crystallized. Primitive form, an imply the separation of the component 

oblique four-sided prism of 109^ 28^ and parts or principles of bodies from each 

70° 32^. The principal secondary forms, other. 

are the low oblique four-sided prism, and The decomposition of bodies forms a 

Uie rccungular four-sided prism, flatly very large part of chemical scioiee. It 

aGummate4 on the extremities, with four seemn probable from the openCioDS we are 



BEL DEL 

ncquainted with, that it seldom takes place It may also be procured by the action of 

"but in consequence of some combination dilute sulphuric acid, on the bruised but 

or composition having been effected. It unshelled seeds. The solution of sulphate 

mrould be difficult to point out an instance thus formed, is precipitated by subcarbo- 

of the separation of any of the principles nate of potash. Alcohol separates from 

of bodies which has been effected, unless this precipitate the vegetable alkali in an 

in consequence of some new combination, impure state. 

The oply exceptions seem to consist in Pure delphinia obtained b) the first pro* 

those separations which are made by heat, cess, is crystrxlUne while wet, but becomes 

and voltaic electricity. See Analysis, opaque on exposure to air. Its taste is bit- 

Gas, Metals, Oues, Salts, Mii^eral ter and acrid. When heated it melts; and 

Waters. on cooling' becomes hard and brittle like 

• Decrepitation. The crackling resin. If more highly heated, it blackens 
noise which several salts make when sud- and is decomposed. Water dissolves a 
denly heated, accompanied by a violent ex- very small portion of it. Alcohol and 
foliation of their particles. This pheno- ether dissolve it very readily. The alco- 
menon has been ascribed by Dr. Thomson, holic solution renders sirup of violets 
and other chemical compilers, to the " sud- green, and restores the blue tint of litmus 
den conversion of the water which they reddened by an acid. It forms soluble 
contain into steam." But the very example, neutral salts with acids. Alkalis precipi- 
sulphate of barytes, to which these words tate the delphinia in a white gelatinous 
are applied, is the strongest evidence of state, like alumina. 

the falseness of the explanation; for abso- Sulphate of delphinia evaporates in the 

lutely dry sulphate of barytes decrepitates air, does not crystallize, but becomes a 

furiously, without any possible formation transparent mass like gum. It dissolves 

of steam, or any loss of weight. The same in alcohol and water, and its solution has 

thing holds with regard to common salt, a bitter acrid taste. In the voltaic circuit 

calcareous spars, and sulphate of potash, it is decomposed, giving up its alkali at 

which contain no toater. In fact, it is the Uie negative pole. 

salts which are anhydrous, or destitute of Nitrate of delphinia, when evaporated 

"water, which decrepitate most powerfully; to dryness, is a yellow crystalline mass. If 

those that contain water, generally enter treated with excess of nitric acid, it be- 

into tranquil liquefaction on being heated, comes con veiled into a yellow matter, little 

Salts decrepitate, for the same reason that soluble in water, but soluble in boiling al- 

glass, quartz, and cast-iron crack, with an cohol. This solution is bitter, is not pre- 

explosive force, when very suddenly heat- cipitated by potash, ammonia, or lime-wa- 

ed; namely, from the unequal expansion of ter, and appears to contain no nitric acid, 

the laminx which compose them, in conse- though itself is not alkaline. It is not de- 

quence of their being imperfect conduc- stroyed by further quantities of acid, nor 

tors of heat. The true cleavage of mine- does it form oxalic acid. Strychnia and 

Tals may often be detected in this way, for morphia take a red colour from nitric acid, 

they fly asunder at their natural fissures.* but delphinia never does. The muriate is 

t Deflagration. This word is used very soluble in water, 

by electricians and chemists, to denote , ^}'^ ^^^^^^ °*^ ^1*^^*1** ^"^^ ""l* '''^'" 

that kind of combustion, which takes place ^}}'^^' ^f *^^™« * ^f^ transparent mass, 

in metallic wires, or leaves, when subject- bitter and acrid, and readily decomposed 

ed to ffalvanic or electric discharges See ^^ ^®*^ sulphuric acid. The oxalate forms 

r . T /. vxt n Jlr it » ^^^ s™aW ^^»t« P»*tes, resembUng in taste the 

VALVANIC UEFLAGRATOR-t j._ 'i-. ° 

' preceding salts. 
. * Delphinite. See PiSTAciTB.* Delphinia, calcined with oxide of copper, 

* Dblvbinxa. a new vegetable alkali, gave no other gas than carbonic acid. It 
recently discovered by MM. Lasseigne and exists in the seeds of the stavesacre, in com- 
Feneulle, in the Delphinium Haphyfagria'f bination with malic acid, and associated 
or Stavesacre. It is thus obtained: with the following principles: 1. A brown 

The seeds, deprived of their husks, and bitter principle, precipitable by acetate of 

ground, are to be boiled in a small quanti- lead. 2. Volatile oil. 3. Fixed oil. 4. Albu- 

ty of distilled water, and then pressed in a men. 5. Animalized matter. 6. Mucus. 7. 

cloth. The decoction is to be filtered, and Saccharine mucus. 8. Yellow bitter princi- 

boiled for a few minutes with pure mag- pie, not precipitable by acetate of lead. 9. 

nesia. It must then be re-filtered, and the Mineral salts.— >^nna/ef de Chitidc et Phjg* 

residuum left on the filter is to be well wique, vol. xii. p. 358.* 
washed, and then boiled with highly recti- Delk^uescence. The spontaneous as- 

fied alcohol, which dissolves out the alkali, sumption of the fluid state by certain sa- 

By evaporation, a white pulverulent sub- line substances, when left exposed to the 

stance, presenting a few crystalline points, air, in consequence of the water they attract 

is obtuned. from it. 
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BsFRLVGifATioN. Any method by Wells shows that Tery little is ever de|io» 

which bodies are deprived of water. sited in opposite circumstances; and thai 

Dephlogistigated. Atermoftheold lii^^/e only when the clouds are very high, 

chemistry, implying deprived of phlogiston. It is never seen on nights both cloudy and 

or the inflammable principle, and nearly ^ndy; and if in the course of the night the 

synonymous with what is now expressed by weather, from being serene, should become 

9xyfenatedy or oxidized. dark and stormy, dew which bad been de- 

DErHLOGiSTicATBD Air. The same posited will disappear. In calm weather, if 

with oxygen gas. the sky be partially covered with clouds, 

Derbyshire Spar. A combination of more dew will appear than if it were en- 
calcareous earth with a peculiar acid called tirely uncovered. 
the Fluoric, which see. Dew probably begins in the country to 

* Desiccation is most elegantlyaccom- appear upon grass, in places shaded A-om 
plished, by means of the air-pump and sul- the sun, during clear and calm weather^ 
phuric acid, as is explained under Conge- soon after the heat of the atmosphere has 
NATION-* declined, and continues to be deposited 

Destrvctivb Distillation. When through the whole night, and for a little 

organized substances, or their products, after sunrise. Its quantity will depend in 

are exposed to distillation, until the whole some measure on the proportion of roois- 

has sunered all that the furnace can effect, ture in the atmosphere, and is consequently 

the process is called destructive distills- greater after rain than after a long tract of 

tion. dry weather; and in £urope, withaoutherly 

Detonation. A sudden combustion and westerly winds, than with those which 

and explosion. See Combustion, Fulmi- blow from the north and the east. The di- 

VATiNG Powders, and Gunpowder. rection of the sea determines this relation 

* Dew. The moisture insensibly depo« of the winds to~dew. For in Egypt, dew is 
sited from the atmosphere on the surface scarcely ever observed except while the 
of the earth. northerly or Etesian winds prevail. Hence 

The first facts which could lead to the slso, dew is generally more abundant in 
just explanation of this interesting, and, till spring and autumn, than in summer. And 
very lately, inexplicable natural phenome* it is always very copious on those clear 
non, are due to the late Mr. A. Wilson, nights which are followed by misty mom- 
professor of astronomy in Glasgow, and his ings, which show the air to be loaded with 
son. The first stated, in the Phil. Trans, for moisture. And a clear morning, following a 
1771, that on a winter night, during which cloudy night, determines a plentiful depo- 
the atmosphere was several times misty and sition of the retained vapour. When warmth 
clear alternately, he observed a thermome- of atmosphere is compatible with clearness, 
ter, suspended in the air, always to rite from as is the case in southern latitudes, though 
a half to a whole degree, whenever the for- seldom in our country, the dew becomes . 
mer state began, and to fall as much as much more copious, because the air then 
soon as the weather became serene. Dr. contains more moisture. Dew continues to 
Patrick Wilson communicated, in 1786, to form with increased copiousness as the 
the Royal Society of Edinburgh, a valuable night advances, from the increased refrir 
papcr on hoar-frost, which was published geration of the ground, 
in the first volume of their Transactions. 2. On the cause of de-a. 
It is replete with new and valuable obser- Dew, according to Aristotle, is a species 
vations, whose minute accuracy subsequent of rain, formed in the lower atmosphere, in 
experience has confirmed. Dr. Wilson had consequence of its moisture being con- 
previously, in 1781, described the surface densed by the cold of the night into minute 
of snow, during a clear and calm night, to drops. Opinions of this kind, says Dr. 
be 16° colder than air 2 feet above it; and Wells, are still entertained by many per- 
in the above paper he shows, that the depo- sons, among whom is the very ingenious 
sition of dew and hoar-frost is uniformly Professor Leslie. (Helat. o/ffeat and Mm* 
accompanied with the production of cold, ture, p. 37. and 132.) A fact, however, first 
He was the first among philosophical ob- taken notice of by Gerstin, who published 
servers who noticed this conjunction. But his treatise on dew in 1773» proves them to 
the different force with which different sur- be erroneous; for he found that bodies a 
faces project or radiate heat being then un- liUle elevated in the air, often become 
known. Dr. Wilson could not trace the phe- moist with dew, while similar bodies, lying 
nomena of dew up to their ultimate source, on the gfround, remain dry, tiuHigh neoes- 
This important contribution to science has sarily, from their position, 09 liable to be 
been lately made by Dr. Wells, in his very wetted, by Whatever falls from the heavens, 
ingenious and masterly essay on dew. as the former. The above notion is perfect- 
1. Phenwiutna of Dew. ly refuted, by what will presently appear 
Aristotle justly remarked, that dew ap- relative to metallic surfaces exposed to the 
pears only on calm and clear nights. Dr. air in a horizontal position^ which remaiA 
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dry* while erery thing around them is co- ther part of the g^ss-plat, fully exposed to 

Tered ii^th dew. the sky. In the morning the sheltered wool 

After a long period of drought, when the was found to have increased in weight only 

air was very still and the sky serene. Dr. 2 grains, but that which had been exposed 

Wella exposed to the sky, 28 minutes be* to the sky 16 grains. He varied the expe* 

fore sunset, previously weighed parcels of riment on the same night, by placing up* 

wool and swandown, upon a smooth, un- right on the grass-plat a hollow cylinder of 

painted, and perfectly dry fir table, 5 feet biJced clay, 1 foot diameter, and 2^ feet 

long, 3 broad, and nearly 3 in height^ which high. On the grass round the outer edge 

bad been placed an.hour before, in the sun- of the cyUnder, were laid 10 grains of wool* 

shine, in a large level grass field. The wool, which in this situation, as there was not 

12 minutes aner sunset, was found to be the least wind, would have received as 

14^ colder than the air, and to have ac- much rain, as a like quantity of wool, fully 

quired no weight. The swandown, the exposed to the sky. But the quantity of 

auantity of which was much greater than moisture acquired by the wool, partially 

lat of the wool, was at the same time 13® screened by the cylinder from the aspect 

colder than the air, and was also without of the sky was only about 2 grains, while 

any additional weight. In 20 minutes more, that acquired by the same quantity fully 

the swandown was 14^ colder than the exposed, was 16 grains. Repose of a body 

neighbouring air, and was still without any seems necessary to its acquiring its utmost 

increase of its weight. At the same time coolness, andafulldeposite of dew. Gravel 

the grass was 15® colder than the air four walks and pavements project heat, and ac- 

feet above the ground. quire dew, less readily than a grassy sur* 

Dr. Wells, by a copious induction of facts face. Hence wool placed on the former has 

derived from observation and experiment, its temperature less depressed than on the 

establishes the proposition, that bodies be- latter, and therefore is less bedewed. Nor 

a»me colder than the neighbouring air be- does the wool here attract moisture by ca« 

FORE they are detoed. The cold therefore pillary action on the grass, fo^* the same ef- 

which Dr. Wilson and Mr. Six conjectured feet happens if it be placed in a saucer, 

to be the effect of dew, now appears to be Nor is it by hygrometric attraction, for in 

its cause. But what makes the terrestrial a cloudy night, wool placed on an eievated 

surface colder than the atmosphere? The board acquired scarcely any increase of 

radiation or projection of heat into free weight. 

' space. Now the researches of Professor If wool be insulated a few feet from the 
Leslie and Count Rumford have demonstra- g^*ound on a bad conductor of heat, as a 
ted, that different bodies project heat with board, it will become still colder than when 
very different degrees of force. in contact with the earth, and acquire fully 
In the operation of this principle, there- more dew, than on the grass. At the wind- 
fore, conjoined with the power of a concave ward end of the board, it is less bedewed 
miirror of cloud or any other awning, to re- than at the sheltered end, because in the 
fleet or throw down again those calorific former case, its temperature is nearer to 
emanations which would be dissipated in a that of the atmosphere. Rough and porous 
clear sky, we shall find a solution of the surfaces, as shavings of wood, take more 
most mysterious phenomena of dew. Two dew than smooth and solid wood; and raw 
circumstances must here be considered:— silk and fine cotton are more powerful in this 

1. The exposure of the particular surface respect than even wool. Glass projects heat 
to be dewed, to the free aspect of the sky. rapidly, and is as rapidly coated with dew. 

2. The peculiar radiating power of the But bright metals attract dew much less 
surface. 1. Whatever diminishes the view powerfidly than other bodies. If we coat a 
of the sky, as seen from the exposed body, piece of glass, partially, with bright tin-foil, 
obstructs the depression of its tempera- or silver leaf, the uncovered portion of the 
ture, and occasions the quantity of dew glass quickly becomes cold by radiation, on 
formed upon it, to be less than would have exposure to a clear nocturnal sky, and ac- 
occurred, if the exposure to the sky had quires moisture; which beginning on those 
been complete. parts most remote from the metal, gradu- 

Dr. Weils bent a sheet of pasteboard into ally approaches it. Thus also, if we coat 

the shape of a pentliouse, making the angle outwardly a portion of a window pane with 

of flexure 90 degrees, and leaving both ends tin-foil, in a clear night, then moisture will 

open. This was placed one evening with be deposited inside, on every pai*t except 

its ridge uppermost, upon a grass-plat in opposite to the metal. But if the metal be 

the direction of the wind, as well as this inside, then the glass under and beyond it 

could be ascertained. He then laid 10 will be sooner, or most copiously bedewed, 

grains of white, and moderately fine wool. In the first case* the tin-foil prevents the 

twt artificially dried, on the middle part of glass under it from dissipating its heat, 

that spot of tlie grass which was sheltered and therefore it can receive no dew; in tlie 

by the roof^ and the same quantity on ano- second case, the tin-foil prevents the glass 
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vhich it coats, from receiving the calorific 
influence of the apartment, and hence it is 
sooner refrigerated by external radiation, 
than the rest of the pane. Gold, silver, 
copper, and tin, bad radiators of heat, and 
excellent conductors, acquire dew with 
greater difficulty than platina, which is a 
more imperfect conductor; or than lead, 
zinc, and steel, which are better radiators. 

Hence dew which has formed upon a 
metal will often disappear, while other 
•ubstances in the neighbourhood remain 
wet; and a metal purposely moistened, will 
become dry, while neighbouring bodies are 
acquiring moisture. This repulsion of dew 
is communicated by metals to bodies in 
contact with, or near them. Wool lud on 
metal acquires less dew, than wool laid on 
the contiguous grass. 

If the night becomes cloudy, after having 
been very clear, though there be no change 
with respect to calmness, a considerable 
alteration in the temperature of the grass 
always ensues. Upon one such night, the 
C^rass, after having been 12^ colder than 
the air, became only 2^ colder; the atmos- 
pheric temperature being the same at both 
observations. On a second night, grass be- 
came 9^ warmer in the space of an hour 
and a half; on a third night, in less than 45 
minutes, the temperature of the grass rose 
15°,Vhile that of the neighbouring air in- 
creased only 3}^. During a fourth night, 
the temperature of the grass at half past 
9 o'clock was 32^. In 20 minutes after- 
wards, it was found to be 39^, the sky in 
the mean time having become cloudy, kt 



the end of 20 minutes more, the sky beiq^ 
clear, the temperature of the gprass was 
again 32*. A thermometer lying on a grass- 
pkt, will sometimes rise several degrees, 
when a cloud comes to occupy the zenith 
of a clear sky. 

When, during a clear and still night, 
different thermometers, placed in different 
situations, were examined, at the same 
time, those which were situated where 
most dew was formed, were always found 
to be the lowest. On dewy nights the tem- 
perature of the earth, half an inch or an 
inch beneath the surface, is always found 
much warmer than the g^ass upon it, or 
the air above it. The differences on five 
such nights, were from 12 to 16 deg^rees. 

In midLing experiments with thermome- 
ters it is necessary to coat their bulbs with 
silver or gold leaf, otherwise their glassy 
surface indicates a lower temperature than 
that of the aic^ or the metallic plate it 
touches. Swandown seems to exhibit great- 
er cold, on exposure to the aspect of a 
clear sky, than any thing else. When grass 
is 14^ below the atmospheric temperature, 
swandown is commonly 15^. Fresh un- 
broken straw and shreds of paper, rank in 
this respect with swandown. Charcoal, 
lampblack, and rust of iron, are also very 
productive of cold. Snow stands 4^ or 5^ 
higher than swandown laid upon it in a clear 
night. 

The following tabular view of observap 
tions by Dr. Wells, is peculiarly, instruc- 
tive:— 



Heat of the air 4 feet above the g^ass, 
— — wool on a raised board, - - 
— swandown on the same, - - 
•^— - surface of the raised board, - 
I g^ass-plat, 
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The temperature always falls in clear 
nights, but the deposition of dew, depend- 
ing on the moisture of the air, may occur 
or not Now, if cold were the effect of 
dew, the cold connected with dew ought 
to be always proportional to the quantity 
of that fluid; but this is contradicted by 
experience. On the other hand, if it be 
granted that dew is water precipitated 
from the atmosphere, by the cold of the 
body on which it appears, the same degree 
of cold in the precipitating body may be 
attended with much, with Dttle, or with 
no dew, according to the existing state of 
the air in regard to moisture, all of which 
circumstances are found really to take 
place. The actual precipitation of dew, 
indeed, ought to evolve heat. 

A very few degrees of difference pf tem- 



perature between the g^ass and the atmos- 
phere is sufficient to determine the forma- 
tion of dew, when the air is in a proper 
state. But a difference of even 30**, or 
more, sometimes exists, by the radiation 
of heat from the eai*th to the heavens* And 
hence, the air near the refrigerated sur- 
face must be colder than that somewhat 
elevated. Agreeably to Mr. Six's observa- 
tions, the. atmosphere, at the height of 230 
feet, is often, upon such nights, 10^ wanner 
than what it is seven feet above the g^roimd. 
And had not the lower air thus imparted 
some of its heat to the surface, the latter 
would have been probably 40^ under the 
temperature of the air. 

Insulated bodies, or prominent points* 
are sooner covered with hoar-frost and dew 
than othersT bieca'use ihe equinbHun of 
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^eif temperature is more difficult to be above the grass, and formed the corners 
restored. Asc.eiial stillness is necessary of a square whose sides were two feet 
to the cooling' effect of radiation, we can long, I drew tightly a very thin cambrie 
understand why the hurtful effects of cold, handkerchief. In this disposition of things* 
heavy fogs, and dews, occur chiefly in hoi- therefore, nothing existed to prevent the 
low and confined places, and less frequently free passage of air from the exposed grass 
on hills. In like manner, the leaves of to that which was sheltered, except .thQ 
ti^es often remain dry throughout the four small sticks, and there was no sub- 
tile night, while the blades of grass are stance to radiate downwards to the latter 
covered with dew. grass, except the cambric handkerchief.'* 
'^ Xo direct experiments can be made M The sheltered grass, however, was found 
ascertain the manner in which clouds pre- nearly of the same temperature as the ain ' 
▼ent or lessen the appearance of a cold at while the unsheltered was 5* or more cold- 
night, upon the surface of the earth, greater er. One night the fully exposed grass was 
than that of the atmosphere. But it may 1 1* colder than the air; but the sheltered 
lie concluded from the preceding observa^ grass was only 3* colder. Hence we see 
tions, that they produce this effect almost the power of a very slight awning, to avert 
•ntirely by radiatmg heat to the earth, in or lessen the injurious coldness of the 
return for that which they intercept in its ground. To have the full advantage of 
progress from the earth towards the hea- such protection from the chill aspect of 
Tens. The heat extricated by the conden- the sky, the covering should not touch the 
iation of transparent vapour into cloud subjacent bodies. Garden walls act partly- 
must soon be dissipated; whereas, the ef- on the same principle. Snow screens plants 
feet of greatly lessening or preventing al- from this chilling radiation. In warm cli« 
together the appearance of a greater cold mates, the deposition of dewy moisture os 
on the earth than that of the air, will be animal substances hastens their putrefac- 
produced by a cloudy sky during the whole tlon. As this is apt to happen only in clear 
of a long night. nights, it was anciently supposed that bright 

We' can thus explain, in a more satisfac' moonshine favoured animal corruption, 
tory manner than has usually been done. From this rapid emission of heat from 

the sudden warmth that is felt in winter, the surface of the gi'ound, we can now ex- 

When a fleece of clouds supervenes in clear plain the formation of ice during the night 

frosty weather. Chemists ascribed this sud- in Bengal, while the temperature of the air 

den and powerful change to the disengage- is above 32®. The nights most favourable 

ment of the latent heat of the condensed for this effect, are those which are the 

vapours; but Dr. Wells's thermometric ob- calmest and most serene, and on which the 

servations on the sudden- alternations of air is so dry as to deposite little dew after 

temperature by cloud and clearness, ren- midnight. Clouds and frequent changes 

der that opinion untenable. We find the of wind are certain preventives of conge- 

atmosphere itself, indeed, at moderate ele- lation. 300 persons are employed in this 

vations, of pretty uniform temperature, operation at one place. The enclosures 

while bodies at the surface of the ground formed on the ground are four or five feet 

suffer ^eat variations in ih^r temperature, wide, and have walls only four inches high. 

This smgle fact is fatal to the hypothesis In these enclosures, previously bedded with 

derived from the doctrines of latent heat. dn/ straw, broad, shallow, unglazed earthen 

** I had often," says Dr. Wells, " smiled, pans are set, containing unboiled pump^wa- 

in the pride of half knowledge, at the ter. Wind, which so greatly promotes eva- 

means frequently employed by gardeners, poration, prevents the freezing altogether, 

to protect tender plants from cold, as it and dew forms in a greater or less degree 

appeared to me impossible that a thin mat, during the whole of the nights most pro- 

or any such flimsy substance, could prevent ductive of ice. If evaporation were con- 

them from attaining the temperature of the cemed in the congelation, wetting the straw 

atmosphere, by which alone 1 thought them would promote it. But Mr. Williams, in 

liable to be injured. But when I had learn- the 83d vol. of the Phil. Trans, says, that 

ed} that bodies on the surface of the earth it is necessary to the success of the process 

become, during a still and serene night, that tlie straw be dry. In proof of this he 

colder than the atmosphere, by radiating mentions, that when the straw becomes wet 

their beat to the heavens, I perceived im- by accident it is renewed; and that when 

mediately a just reason for the practice, he purposely wetted it in some of the in- 

which I had before deemed useless. Be- closures, the formation of ice there was al- 

ing desirous, however, of acquiring some ways prevented. Moist straw both conducts 

precise information on this subject, I fixed heat and raises vapour from the ground, so 

perpendicularly, in the earth of a grass- as to obstruct the congelation. According 

plat, four small sticks, and over their up- to Mr. Leslie, water stands at the head ^ 

per extremities, whiok were six inches radiating substances. See CxLeaic* 
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*DiAiLA«i. A species of the ^enusSchil- lefito ob chlorite and clay-«Iate. In 

ler sp^r. Diallage has a g^ss-green colour, the dtamond bed of clay is underneath beds 

It occurs massave or disseminated. Lustre of red or bluish-black clay; and also in allu- 

S listening ai>d pearly. Cleavage imperfect vial tracts both in India and Brazil. For the 

oiible. Translucent. Harder than fluor mode of working diamond minea, and cutting 

spar. Brittle. 8p.gr. 31. It mehs before and polishing diamonds, consult Jamegonfi 

thr- blow-pipe into a gray or ereenish ena- Mifieralojgy, vol. i. p. 11. 

mel. Its constituents are 50 silica, 11 alu- I1)e diamond is the most valued of allmi- 

mina, 6 ntagfnesia, 13 lime, 5 3 oxide of iron, nerals. Dr. WoUaston has explsuned the 

1.5 oxid" of copper, 7^5 oxide of chrome.— cutting principle of glaziers' diamonds, with 

VaitqwUn It occurs in the island of Corsi- bis accustomed sagacity, in the Phil. Trsns. 

Cft, and m Munt Rosa in Switzerland, along for 1816. 

with saussiirite. It is the verie di Cortica The weight, and consequently the value 
duro of artists, by whom it is fashioned into of diamonds, is estimated in carats, one of 
rilig-stones and snuff-boxes. It is the sma- which is equal to four grains, and the price 
ragdite of Sauastu'e. of one diamond, compared to tliat of anoth^ 
Tlu diallage in the rock is called gabhro.^ of equal c^our, transparency, purity, fonn, 
* Om / o :v n Colours white and gray, also &c. is as the squares of the respective weights, 
red, brown, yellow, green, blue, and black, llie average price of rough diamonds that 
Tiu. two hist are rare. When cut it exhi« are worth working, is about JU 2 for the first 
bits a beautiful play of colours in the sunbeam, carat. The vahie^of a cut ^amond being 
It occuis in rolled pieces, and aJM) crystal- equal to that of a rough diamond of double 
Hzei] : 1st, In the octohednm, in whlcii each weight, exclusive of the price of workman- 
pluir* is inciine<l to the adjacent, at an angle ship, the cost of a wrought diamond of 
of 109^ 28^ 16".^ The faces are ustially cur- 
vilinear. This ts the fundamental figure. — 1 carat is L.8 
3(1, A simple three-sided pyramid, truncated 2 do. is 2a X ^ A «- 32 
on ail the angles. 3d, A segment of the oc 3 do. is 3t X I^-^ -* 72 
toliedron. 4»h, Twin crystal 5th, Ociohe- 4 do is 4* X L.8, — 128 
dron, with ul) the edges truncated. 6th, - 

Octohedroii, Hutiv bevelled on all the edges. 100 do. islOO» x 1*8, -» 80000. 
7th. RlioiPhoidal dodecahedron. 8th, Octo- 

hedron with convex faces, in which each is This rule, however, is not extended to 
divided into three triangular ones, forming diamonds of more than 20 carats. The lar- 
allogethcr 24 faces. 9th, Octohedron, in ger ones are disposed of at prices inferior to 
which eacii cmvex face is divided into six their value by that computation. The snow- 
plai cH, forming 48 in all. 10th, Rliomboi- white diamond is most hi^lv prized by the 
d::l dodecaliedron, with diagonally broken jeweller. If transparent and pure, it is nid 
planes llih, A flat double three-sided py- to be of the first water. 
r.'»)jiid. J 2th, Very fl.^t double three-aided The carat grain is different from the Troy 
p>ramin, with cylindrical convex faces. 13th, grain. 156 carats maXe up the weight oi 
^f ery flat double nx-sided pyramid. 14th, one oz. troy; or 6l2 diamond grains are con- 
Cnbe tnincati^d on the edges. Crystal small, tained in the Troy ounce. 
Surface rough, uneven, or streaked. Lustre From the high refractive power of the 
8plendent,aiKiinternally perfect adamantine, diamond, MM. Biot and Aiago supposed 
Cleavage octohedral, or parallel to the sides that it might contain hydrogen. Sir H. Da- 
ot an octohedron. Foliated stnictun* Fmg- vy, fi^m the action of potaaaum on it, and 
ments octohedral or tetrahedrul. Semi trans- its nun-conduction of electridty, suggested 
parent. Refil^cts single. Scratclies all known in his third Bakerian lecture that a minute 
minerals. Rather easily frangible. Stieak portion of oxygen might exist in it; and in 
8^y* Sp. gr. 0.4 to 3.6. It consists of pure his new experiments on the fluoric corn- 
carbon, as we sliall presently demonstrate, pounds, lie threw out the idea, that it might 
When rubbed, whether in the rough oi po- be the carbonaceous principle, combined 
lislud sute, it shows positive electricity; with some new, light, and subtle element, of 
whereas rough quartz affords negative. It the oxygenous and chbrine ckss. 
becomes phosphorescent on exposure to the This unrivalled chemist, during his leai- 
«in, or the electric spark, and shines with a dence at Florence in Marob 1814^ made 
faery light In its power of refracUng light several experiments on the combustion of 
It IS exceeded only by red lead-ore, and or- the diamond and of plumbago by means of 



^ A ' ""vuvv iw» 5mc;Ai. lusuc in uic nrai inais on me acuon 01 toe Soob: 

\ ?k"\''1: -^^^'^^^'^ g*^*«» reflect the half heat on he diamond, instituted in 1694 by 

ot this light. U occurs m imbedded grains Cosmo III. Gniiid Duke of Tuscany. He 

and ciystals in a sandstone in Brazil, which subsequently made a s«riM of icseatches wi 
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the eonibustiofi of different Idnds of ch&rw the water is formed by the combustion of 
aoal at Rome. His mode of investigation hydrogen existing in strongly ignited char- 
was peculiarly elegant, and led to the most coal. As the charcoal from oil of tarpen- 
decimve results. tine left no residuum, no other cause but the 
He found that diamond, when strongly presence of hydrogen can be assigiied for 
limited by tlie lens, in a thin capsule of pla- the diminution occasioned in the vohime of 
tmum, perforated with many orifices, so as lo the gas during its combustion. 
admit a free circulation of air, continued to The only chemical difference perceptible 
bam with a steady brilliant red light, visible between diamond and the purest charcoal is, 
in the brightest sunshine, after it was with- tliat the last contains a minute portion of 
drawn from the focus. Some time after the hydrogen ; but can a quantity of an element, 
diamonds were removed out of the focus, less in some cases than l-50,!;00th part of 
indeed, a wire of platina that attached tliem the weight of the substance, occasion so 
to the tray was fused, though their weight great a difference in {physical and chemical 
was only 1.84 grains. His apparatus con- characters? llie opinion of Mr. Tennant, 
listed of clear glass globes of the capacity of that the difference depends on crystalliza- 
from 14 to 40 cubic mches, having single a- tion, se^is to be correct. Transparent so- 
pertures to which stop-cocks were attached lid bodies are in general non-conductors of 
A small hollow cylinder of platinum was at- electricity ; and it is probable that the same 
tached to one end of the sto|^ock, and was corpuscular arrangements which give to mat- 
mounted with the little perforated capsule ter tiie power of transmitting and polarizing, 
for containing the diamond. When the ex- light, are likewise connected witli its rela- 
periment was to be made, the globe con- tions to electricity. Thus water, the hy- 
taining tlie capsule and the substance to be drates of the alkalis, and a number of other 
burned was exhausted by an excellent air bodies which are conductors of electricity 
pump, and pure oxygen, from chlorate of when fluid, become non-conductoi's in theiF 
potash, was then introduced. The change crystallized *orra. 

of volume in the gas after combustion was That charcoal is more inflammable than 
estimated by means of a fine tube connected the diamond, may be explained from the 
with a stop-cock, adapted by a proper screw looseness of its texture, and from the hydro- 
tothe stop-cock of the globe, and the ab- gen it contains. Bit the diamond appears 
sorption was judged of by the quantity of to burn in oxygen with as much facility as 
mercury that entered the tube, which af- plumbago, so that at least one distinction 
fortled a measure so exact, that no altera- supposed to exist between tlie diamond and 
tion however mhiute could be overlooked, common carbonaceous substances is done 
He had previously satisfied himself that a away by these researches. The power pos- 
quantity of moisture, less than 1-lOOth of a sessed by certain carbonaceous substances of 
grain, is rendered evident by deposition on absorbing gases, and separating colourine 
a polished surface of glass ; ft>r a piece of matters from fluids, is probably mechanical^ 
paper weighing one grain was introduced and dependent on their porous organic 
mto a tube of about four cubic inches capa- structure ; for it belongs in the highest de- 
city, whose exterior was slightly heated by gree to vegetable and animal charcoal, and 
a candle. A dew was immediately percep- it does not exist in plumbago, coak, or an- 
tible on the inside of the glass, though tlie thracite. 

paper, when weighed in a balance turning The nature of the chemical difference be- 

with 1 100th of a grain, indicated no appre- tween the diamond and other carbonaceous 

ciable diminution. substances, may be demonstrated by igniting 

The diamonds were always heated to red- them in chlorine, when muriatic acid is pro- 

ness before they were introduced into the duced from the latter, but not the former. — 

capsule. During their combustion, the glass The visible acid vapour is owing to the mois- 

globe was kept cool by the application of ture present in the chlorine uniting to the 

water to that part of it immediately above dry muriatic gas. But charcoal, after be- 

the capsule, and where the heat was g^eat- ing intensely ignited in chlorine, is not al- 

est tered in its conducting power or colour. — 

From the results of his different expert- This circumstance is in favour of the opi- 

ments, conducted with the most unexcep- nion, that the minute quantity of hydrogen 

tionable precision, it is demonstrated, that is not the cause of the great difference be- 

diamond affords no other substance by its tweenthephysical properties of the diamond 

combustion than pure carbonic acid gas; and charcoal.* 

and that the process is merely a solution of It does not appear that any sum exceed- 

thamond in oxygen, without any change in ing one hundred aud fifty thousand poundU 

the volume of the ^. It likewise appears, has been given for a diamond. 

that inl&e combustion of the different kinds ^Dichboite. See Iolits.* 

of charcoal, water is produced; and that Digsstion. The slow action of a solvent 

from the diminution of the volume of the upon any substance. 

•zy|;en, there is eveiy reason ta bdieve Uiat 
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*Bi«xsTtoir. The conversion of food into and that next in turn suoceedA to undergo 

cktrme in the stomach of anirnals by the the same change. Thua a continual motion 

solyent power of the gastiic juice. Some is going on; that part of the food which lies 

interestinff researches have been lately made next the surface of the stomach pasnng to* 

on this suDJect by Dr. Wilson Philip and Dr. wards the pylorus, and the more central 

l^rout. parts approaching the surface.** 

• rhmmena, ^e. of iigestian in a rabbit, — Dr. ^hilip has remarked, that the great 

A rabbit which had been kept without food end of the stomach is the part most usually 

for twelve hours, was fed upon a mixture of found acted upon by the digestive fLx^m 

bran and oats. About two hours afterwards after deatii. 

it was killed, and examined immediately The following phenomena were observed 

while still warm, when the following cir- by Dr. Prout: — 

flumstances were noticed: The stomach was Comparative examination of the contenta •/ 
moderately distended, with a pulpy mass, the duodena of two dogs^ one of -which had 
which consisted of the tood in a minute state been fed on vegetable food, the. other on mdnui 
of division, and so intimately mixed, that the food oniy. I'lie chymous mass from vegeta- 
difierent articles of which it was composed ble food (principally bread) was composed 
(Bouki be barely reco^ized. The digestive of a semi-fluid, opaque, yellowish-white parl^ 
process, however, did not appear to have containing anotlier portion of a similar co- 
taken place equally throughout the mass, but lour, but firmer consistence, mixed with it. 
•eemed to be confined principally to the Its specific gravity was 1.056. It ^wed 
■uperfides, or where it was in contact with tlie no tmces of a free acid, or alkali; but coagu^ 
itomach. The smell of this mass was pecu- lated milk completely, when assisted by « 
lar, and difficult to be described. It miglit gentle heat. 

be denominated fatuous and disagreeable. That fro.Tj animal food was mote thwk 

On bein^ wrapped up in a piece of linen, and viscid than that from vegetable food, 

mnd subjected to moderate pressure, it yield- and its colour was more inclined to red. Its 

ed upwards of halfa fluid ounce of an opaque sp. gr. was 1.022. It showed no traces of 

peddish-brown fluid, which instantly red- a free acid or alkali; nor did it coagulate 

4ened litmus paper very strongly. It in- milk even when assisted by the most favour- 

fltantly coagulated milk, and, moreover, able circumstances. 

«eemed to possess the property of redis- On being subjected to analysis, these t»o 

solving the curd and converti ng it into a fluid, specimens were tbund to consist of 
▼ery similar to itself in appearance. It was 

not coagulated by heat or acids; and, in ^, - «. ^,__ 

•hort, did not exiiibit ar^ evidence of an al- re^ci^. SSSS toS 

haninouB principle. On being evaporated to Water, \i6,5 80.0 

dryness, and burned, it yielded very copious Gastric principle, united 

traces of an alkaline muriate, with slight with the alimentary 

traces of an alkaline phosphate and sulplmte; matters, and apparent- 

also of various earthy salts, as the sulpha te ly constituting the 

phosphate, and carbonate of lime. chyme, mixed with 

^* The first thing," says Dr. P. « which excrementitious mat- 

strikes the eye on inspecting the stomachs ter, - - . 6.0 l^.S 

of rabbits which have ktelv eaten, is, that Albuminous matter, part- 

the new is never mixed with the old food. ly consisting of fibrin. 

The former is always found in the centre sur- derived from the flesh 

rounded on all sides by the old food, except on which the animal 

that on the upper part between the new had been fed, - — 1.3 

food and the smaller curvature of the atom- Biliary principle, - 1.6 iV 

ach, there is sometimes httle or no old food. Vegetable gluten? - 5.0 -L 

fftheoldandthenewfood areof difierent Saline matters, - 0.7 7 

kmds, and the animal be killed after taking Insoluble residuum, 0.2 0^5 

the latter, unless a great length of time has .; 

elapsed after taking it, the hne of separation 100 100 O 

is perfectly evident, so that the old may be * 

lemoved without disturbing tlie new food tr^«.r <.:^*i». ^i. 

« It anoears that in nrann?ti.n o« Til ?,?^ .T^'T «'"»'*'• phenomena were observed 



, « It appears that in proportion as Uie food otlier instance7^Z^^^ 

}s digested, it is moved alonff the ^reat cm^ instances. But when the animal was 

vaturc, when the change n it IsS «P^"fd at a longer penod after feeding. Dr. 

more perfect, to the pvloric portioT The ?~"* ^"""t^ ^^"^ "'^^^^^ "^^"^"^ «^'- 

layer k food^ lying ne^^t the sWce of t e tTZl^^^^^T "^^Z' "*>1««'3^ « 

fitomach, is fir^ digested. In proportion as ^^k^i ^!» "*"' «"* ^^^^^ tlirooghoiit the 

thisundergoesthe proper cha^iJeJUs S^^^^^^ ^^'""^^ ""^ *^*^ ^"^ intestines. The quantity, 

«n bj. the^i«*scu£JTct^on ^^^^^^ however, was generally very minutS in the 

-uovttuu u^uu» ui uie siomacD, ^eumj and where it entefs the cceoum, mm 
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IraceB oT this principle could.be perceived distinctk>ii8 of dittillaUo per kitust per 

See Sahouihcatioh.* jsumj and /«r decetisum^ are now discarded. 

Djoestivs Salt. Muriate of {Potash. Under LA«o»ATOBr, a drawing and de- 

DioKBTiR. The digester Is an instniment scription of a laa-ge still of an ingenious con- 
invented by Mr. Papin about the beginning struction is given. The late celebrated Mr, 
of the last century. It is a strong vessel m Watt having ascertMned, that liquids boiled 
copper or iron^ with a cover adapted to in vacuo at much lower temperatures than 
«crew on with pieces of felt or paper inter- nnder the pressure of the atmosphere, appli- 
posed. A valve with a small aperture is ed this fact to distillation; but he seems, ac- 
made in the cover, the stopper of which cording to Dr. Black's report of the experi- 
valve may be more or less loaded either by ment, to have found no economy of fuel in 
actual weights, or by pressure from an ap- this elegant process ; for the latent heat of 
paratus on the principle of the steelyard. the vapour raised m vacuo, appeared to be 

The purpose of this vessel is to prevent considerably greater tlian tliat raised in or- 

the loss of heat by evaporation. The solvent dinary circumstances. Mr. Henry Tritton 

power of water when heated in this vessel )ias lately contrived a very simple apparatus 

is greatly increased. ibr pertbrming this operation in vacuo ; and 

* DiopsiBE. A sub-species of oblique edg- though no saving of fuel should be made, yet 

ed augite. Its colour is greenish-white, it superior flavour may be secured to the ais- 

occurs massive, disseminated, and crystalliz- tilled spirits and essential oils, in conse- 

ed: 1. In low oblique four-sided prisms. 2. quence of the moderation of the heat. The 

The same, truncated on the acute lateral still is of the common form ; but instead of 

edges, bevelled on the obtuse edges, and being placed immediately over a fire, it is 

the edge of the bevelment truncated. 3; immersed in a vessel containing hot water. 

Eight-sided prisms. The broader lateral The pipe from the capital bends down and 

planes are . deeply longitudinally streaked, terminates in a cylinder or barrel of metal 

the others are smooth. Lustre shining and plunged in a cistern of cold liquid. From 

pearly. Fracture uneven. Translucent.^- the bottom of this barrel, a pipe proceeds 

As hard as augite. Sp. gr. 3. 3. It melts to another of somewliat larger dimensions, 

with difficulty before the blow-pipe. It which is surrounded with cold water, and 

consists of 57,5, silica, 18.25 magnesia 16.5 furnished at its top with an exhausting 

lime, 6 iron and manganese. — LaugUr, It syringe. 

is found in the hill Ciarmetta in Piedmont; The pipe from the bottom of the still, for 

also in the black rock at Mussa, near the emptying it, and that from the bottom of 

town of Ala, in veins along with epidote or each barrel, are provided with stop-cocks. 




copj>er-ore.* is surrounded with boiling 

* Dippel's animal oil, an oil^ matter ob- is wished to withdraw a portion of the dis- 
tained in the igneous decomposition of horns tilled liquor, the stop-cock at the bottom of 
in a retort Rectified, it becomes colourless, the first receiver is shut, so that on opening 
aromatic, and as Ught and volatile as ether, that at the second, in order to empty it, the 
It changes nrup w violets to a green from vacuum is maintained in the still. It is evi- 
its holding a little ammonia in souition.* dent that the first receiver may be surround- 

* DiPTBE. Schmelszstein. ed with a portion of the liquid to be distil- 
This mineral is distinguished by two char- led, as I have already explained in treating 

ftcters; it is ftisible with intumescence by of alcohol. By this means the utmost econ- 
the blow-pipe, and it emits on coals a faint omy of fuel may be observed, 
phosphorescence. It is found in small prisms^ I'he term disHUationf is often applied in 
united in bundles, of a grayish or reddish- this country, to the whole process of con- 
white. These crystals are splendent, hard verting malt or other saccharine matter, into 
enough to scratch glass; their longitudinal spirits or alcohol. 

fracture is lamellar, and their cross fi^cture In making malt whiskey, one part of bruis- 

coiiehoidal. Its sp. gr. is 2.63. The primi- ed malt, with from four to nine parts of bar- 

tive form appears to oe the regular six-sided ley meal, and a proportion of seeds of oata^ 

prism. It consists of 60 silica, 24 alumina, corresponding to that of the raw grain, isin- 

IQ lime* 2 wat«r, and 4 loss. — VouqueUn, It fiised in a mash-tun of cast iron, with from 

occurs in a white or reddish steatite, mineled 12 to 13 wine gallons of water, at 150* 

with sulphuret of iron, on the right baiuc of Fahr. for every bushel of the mixed farina- 

the torrent of Maul6on in the western Py- ceous matter. The agitation then gi\^n by 

renees.* manual labour or machinery to break down 

* DisTiLLATioir. The vaporization and and equally diffuse tlie lumps of meal, con- 
subsequent condensation of a liquid, by stitutes the process of nuuhmg. This opera- 
means of an alembic, or ttiU and refrigera- tion continues two hours or upwards, accord- 
tbry, or of a retort and a reoeivefP. The <dd ing to liie proportion of unmalted barley; 



DIS DIS 

dhinfijr which the temperatare is kept ini» by j^east from their fennenthig tuns^ but allov 
the emision of seven or eight tdditional gal« it to fall down, on the supposition that it en- 
Ions of water, a few degrees under the boil- hances the ^uai'tity of alcohol. 
ing temperature. The infusion termed -waH The specthc gravity of the liquid has now 
having become progressivefy sweeter, is al- probably sunk from 1.060, that of wort 
lowed to settle for two hours, and is run off equivalent to about 56 pounds per barrel, to 
from the top, to the amount of about one- 1.005, or 1.000; and consists of alcoUol mix- 
third the bulk of water employed. About ed with undecomposed saccharine and fari- 
eight gallons more of water, a httle under naceous matter. The larger tlie proportion 
200^ F. are now admitted to the residuum, of alcohol, the more sugar will be preserved 
infuted fur nearly half an hour witli agita- unchanged; and hence the impohcy of the 
tion, and then left to subside for an hour present laws on distillation, 
and a half, when it is drawn off. Some- Some years aeo, when the manufacturer 
times a third afiusion of boiling water, equal paid a duty for the season, merely according 
to the first quantity, is made, and this infu- to the measurement of his stUl, it was his in* 
•ion IS generally reserved to be poured on terest to work it off with the utmost possible 
new/irino; or it is concentrated by boiling speed. Hence tlie form of still and fuiiiace 
and added to the former liquors. In Scot- described under Labobatoby, was contrived 
land, the distiller is supposed by law, to ex- b}' some ingenious Scotch dstillers, by which 
tract per cent 14 gallons of spirits, sp. gr. means they could work oti' in less than fuur 
0.919ir, or 1 to 10 over proof j and must pay minutes, and recharge, an 80 gallon still; an 
duty accordingly. Hence, his wort must operation which had a few years before last- 
have at least the strength oif 55^ pounds of ed several days, ami which the vigilant fra- 
aaccharine matter, per barrel, previous to mers of the law, after recent investigatioiv 
letting it down into the fermenting tun; and deemed possible onl> in eight minutes. Ihe 
the law does not permit it to be stronger waste of fuel was however great. The du- 
than 75 pounds. Every gallon of the above ties being now levied on the product of spi- 
apirits contains 4.6 pounds of alcohol, sp. gr. nt, the above contest against time no longer 
0.825, and requires for its production tlie exists. It has been supposed, but I think 
complete decomp06itjon<of twice 4.6 pounds on insufficient grounds, that quick distilSa- 
of sugar *" 9.2 pounds. But nnce we can tion injures the flavour of spirits. This I 
never count on decomposing above four- believe to depend, almost entirely, on the 
fiftlis of the saccharine matter of wort, we mode of conducting the previous iermeiita- 
must add one-fifth to 9.2 pounds^ when we tiou. 

aballhave 11^ pounds for the weight of In distillingofFthe spirit from the ferment- 
saccharine matter, equivalent in practice to ed wort or wash, a hydrometer is used toas- 
ooe gallon of the lepd spirits. Hence, the certain itH progressive dimmutionoi' strength* 
distiller is compelleato raise the strength of and when it acquires a certain weakness^ 
his wort up to nearly 70 pounds per barrel tlie process is stopped by opening the stop- 
as indicated by his saccharometer. This cock of the pipe, which issues fix>ai tiieboC- 
concentration is to be regretted, as it mate- torn of the still, and the spent wash is re- 
rially injures the flavour of the spirit. The moved. There is generally introduced into 
thinner worts of the Dutch, give a decided the still, a bit of suap, whose oily principle 
SQperiorttv to their alcohols. At 62 poun^ls s])reading on the surface of the boding li- 
per barrel, we should have about 12 per quor, breaks the large bubbles, and of course 
cent of spirits of the leg^ standard. checks the tendency to froth up. The spirits 
To prevent acetification, it is necesssry of the first distillation, called in Scotland 
lo cool the worts down to tlie proper fer- l»w vinet, are about 0.9f 5 sp. gravi^, and 
vrenting teniperature of 70°, or o5°, as ra- contain nearly 20 per cent of alcohol of 0«825. 
pidly as possible. Hence, they are pumped Redistillation of the low -mma, or dmi^utg, 
immediately from the mash-tun into exten- gives at first the fiery spirit called firit*ahot, 
nve wooden troughs, two or three inches milky and crude, from the presence ot a lit- 
deep, exposed in open sheds to the cool air; tie oiL This portion is returned into the low 
car they are made to traverse the convolu- wines, M'hat flows next is dear spirit, and 
tions of a pipe, immersed in cold water.—- is received in one vessel, till its density dt- 
The wort being now run into the ferment* minish to a certain degree. The remain- 
ing tun, yeast is introduced and added in ing spirituous liquor, called /iibtls^ is mixed 
■early equal successive portions, during three with Urw wiass, and subjected to another dis- 
day s; amounti ng in all to about one gallon, for tiUation. 

every tw9 bushels offartnaceous matter. The The manufiK^tiirer is hindered by law 

temperature rises in tliree or four days, to its from sending out of his distillery, stronger 

maximum of 80°; and at the end of 10 or 13 spirits than 1 to 10 over hydrometer proof, 

dikya the fermentation is completed; the tuns equivalent to ro. gr. 0.90917; or weaker spi- 

being closed up during the last half of the rits than 1 ia • Older prao^ wkOK sp. gr. 

period. The distillers do not oallect tho 180.9385. 



DIS DOL 

The following^ is said to be the Dutch vided ptrt of the stem be wet. The force ef 

mode of making Geneva:— the hand required to sink it, will be a guide 

One cwt. of barley roah and two cwts. of in selecting the proper weight. Having- 

fye meal are mashed with 460 gallons of taken one of the circular weights, which i» 

water, heated to 16S^F. After ^/ariiur necessary lor this purpose, it is slipped on 

have been infused for a sufficient time, cold the conical stem. The instrument is again 

water is added, till the wort becomes equiva- immersed and pressed down as before to O, 

lent to 45 pounds of saccharine matter per and is then allowed to rise and settle, at any 

barrel. Into a vessel of 500 gallons capa- point of the scale. The eye is then brought 

city, the wort is now put at the temperature to the level of the surface of the spirit, and 

of SO^', with half a gallon of yeast. The the part of the stem cut by the surface, as 

fermentation instantly begins, and is finished tern from heUnVf is marked. The number 

in 48 hours, during which the heat rises to thus indicated by the stem is added to the 

90^. The wash, not reduced lower than number of the weight employed, and with 

12 or 15 poimds per barrel, is put into the this sum at the side, and the temperature of 

still along with the grains. Three distiUa- the spirits at the top, the strengtti per cent is 

tions are required; and at the last, a few founa in a table of 6 quarto pages. ** Thft 

juniper berries and hops are introduced to streng^ is expressed m numbers denotin^^ 

communicate flavour. The attenuation of the excess or defi«ency per cent of proot- 

45 pounds in the wort, to onW 15 in the spirit in any sample, and the number itself 

Wash shows that the fl^rmentation is here (oavinr its decimal point removed two places 

▼ery imperfect and uneconomical; as indeed to the left) becomes a factor, whereby the 

we might infer from the small proportion of g^u^T^ content of a cask or vessel of such 

yeast, and the precipitancy of the process of spint being multiplied, and the product be- 

fermentation. On the other hand, the very ing added to the gauged content, if over 

large proportion of porter yeast in a cor- proo^ or deducted from it if under proofs 

rupting state, used by the Scotch distiller!, the result will be the actual quantity of 

cannot fiul to injure the flavour of Uieir proof spirit contained in such cask or ves- 

•pirits. seJ.»* 

Rum is obtained from the fermentation of ^Distbxitx. See CrAinTX.* 

the coarsest sugar and molasses in the West * Distinct Cohcrxtiovs. A term in 

Indies, dissolved in water in the proportion Mibteraloot.* 

of , nearly a pound to the gallon. The yeast DoeiMASxie Art. This name is given to 

is procured chiefly from the rum vmrt. llie the art of assaying. See Assay, Blow- 

preceding.detiuls ^ive sufficient instniction n'b, Ahaltsis, and the several metals, 

for the conduct of this modification of the *Dolomitb. Of this calcareo-magnesiaa 

process. carbonate, we have three sub-species. 

Sykes' hydrometer is now universally 1* Dolomite, of which there are two kinds* 

used in the^collection of the spirit revenue § 1st. Gramdar DolondU. 

in Great Britain. It consists, first of a flat fP'hite granular. It occurs massive, and 

stem, 3.4 inches long, which is divided on in fine g^nular distinct concretions, loosely 

both sides into 11 equal parts, each of which aggregated. Lustre ^Ummering and pearly, 

is subdivided into two, the scale being num- Fracture in the large, imperfect slaty. Faint- 

bered from to 11. This stem is scSdered ^y translucent. As hard as fluor. Brittle 

into a brass ball 1.6 inch in diameter, into ^p. gr. 2.83. It effervesces feebly with 

the under part of which is fixed a small co- scids. Fhosphoresoent on heated iron,, or 

nical stem 1.13 inch long, at whose end is by friction. Its constituents are 46^5 car- 

a pear-shaped loaded bulb, half an inch in bonate of miufnena, 52.08 carbonate of lime» 

diameter. The whole instrument, which is ^*25 oxide of manganese, and 0.5 oxide of 

made of brass, is 6.7 inches long. The in- iron. Klafirotk, Beds of dolomite, con- 

strument is accompanied with 8 circular taining tremohte, occur in the island of lona^ 

weights, numbered 10, 20, 30, 40, 50, 60, 70, in the mountain group of St. Gothard, in the 

80, and another weight (rf'tbe form of a paral- Appenines, and in Carinthia. A beautiful 

klopiped. Each of the circular weights is cut white variety used by ancient sculptors, is 

into its centre,so that it can be placed on the found in the Isle of Tenedos. Jameson, 

inferior conical stem, and slid down to the The^c«i^ variety was first noticed in 

bulb; but in consequenee of the enlargement the Borghese palace at Rome; but the other 

of the cone, they cannot slip off at the bottom, varieties of dolomite, and also common gra- 

but must be drawn up to the thin part for this nular timestone, may be rendered flexible, 

purpose. The square weight of the form of a by exposing them in thin and long slabs to 

parallelopiped, has a square notch in one of a heat of 480^ Fahr. for 6 hours. 

Its sides, by which it can be placed on the § 2d, Brown DoiomiUi or magnestan finie« 

summit of the stem. In um^ this instru- stone of Tennant. 

ment,it is immersed in the ^irit, and press- Colour, yellowish-gny sod ydlowish^i 

€k1 down by the hand to O, till the whole di- brown. Mimre» snd in mmnte granuhor 
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«OTiei«t]oii8. Lustre intcmaBjr gfistemng. tenin^. Tety'soft. Sectile. Basily fitew* 

Fhicture splintery. Translucent on the gible. It adheres slightly to the tongue, — 

edges. Harder than calcareous spar. Brittle. Peels fine, but mea^. Sp. gr. 2.11. It 

8p. gr. of crystals, 3.8. It dissolved slowty, Uinfunble. Its constituents are, aUica 64.06^ 

and with feeble effenrescence; and when alumina 11, carbon 11, water 7.2, iron 2.75 

calcined, it is long in re-absorbing carbonic It occurs in beds in primitive and transitioii 

acid from the air. Its constituents are, clay-slate, also in secondary formations. It 

lime 29.5, magnesia 20.3, carbonic acid is found in the coal formation of Scotland, 

47 J2. Alumina and iron 0.8. Tenttani, In and in most countries. It is used in crayon- 

the north of Ent^boid it occurs in beds of painting. The trace of bituminous tiude 

considerable thickness, and great extent, is brownish and irregular; that of black 

resting on the Newcastle coal formation, chalk is regular and black. The best kind 

In the Isle of Man, it occurs in a limestone is found in Spain, Italy, and Fnnce.* 
which rests on gray-wacke. It occurs in Doctilttt. That property or texture of 

tiap-rocks in Fifeshire. When kid on land, bodies, which renders it practicable to draw 

after being cakined, it prevents vegetation, them out in length, while their thickness is 

unless the quantity be smaUl. diminished without an^ actual fracture of 

To the preceedling variety we must refer their parts. This term is almost exclusively 

tijexibie doiomUe found near Tmmouth Cas« applied to metals. 

tie. It is yellowish-gray, passing into cream- Most authors confound the words malle- 
yellow. Masnve. I>uU. Fracture earthy, ability, laminability, and ductility together. 
Opaque. Yiekls readily to the knife. In and use them in a loose indiscriminate way; 
thin plates, very flexible. Sp. gr. 2.54; but but they are very different. Malleability b 
the stone is porous. U dissolves in acids as the property of a body which enlarges one 
readily as common carbonate of lime. Its or two of its three dimensions, by a blow or 
constituents are said to be 62 carbonate of pressure very suddenly applied. Lamina- 
lime, and 36 carbonate of magnesia. When bility belongs to bodies extensible in dimen- 
made moderately dry, it loses its ilexlbilitjr; sion by a g^radually applied pressure. And 
but when either very moist or very dry, it ductility is property to be attributed to such 
IS very flexible. bodies as can be rendered longer ;.and thin- 

2d. Cohamar Bstosiite. Colour pale gray- ner by drawing them through a hole of less 

ish-white. Massive, and in thm prismatic area than the transverse section of the body 

concretions. Cleavage imperfect. Fracture so drawn. 

uneven. Lustre vitreous, incUnmg to pearlv. Dteiito. The art of dyeing consists in 

Breaks into acicular fragments. Feebly fixing upon cloths of various kinds any co* 

translucent. Brittle. Sp. gr. 2.76. Its con- lour which may be required, in such a man- 

stituents are 51 carbonate of lime, 47 car- ner as that they shall not be easily altered 

bonate of magnesia, 1 carbonated hydrate of by thpse agents, to which the cloth will 

iron. It occurs in serpentine in Russia. most probably be exposed. 

3d, Compaa Dolomite, or Gurhofite. Co- As there can be no cause by which any 

lour snow-white. Massive. Dull. Fracture coloming matter can adhere to any doth, 

flat conchoidai Slightly translucent on the except an attraction subsisting between the 

edges. Semi-hatd. Difficultly firangible. Sp. two substances, it must follow, that there 

gr. 2.76. When pulverized, it dissolves will be few tinging matters capable of in- 

with effervescence in hot nitric acid. It delibly or strongly attaching themselves by 

oonsists of 70.5 carbonate of lime, and 29.5 umple application, 
carbonate of magnesia. It occurs in veins Dyeing is therefore a chemical art. 
in serpentine rock% near Qurhoff', in Lower The most remarkable general fact in the 

Austna.* art of Dyeing, consists in the difierent de- 

DiuGo-MmsATCS. Calomel. See Mxb- grees of fadiity, with which animal and 

ooi&T.* vegetable substances attract and retain co- 

*DaAoox's Bu»op. A brittle dark red louring matter, or rather the degree of fad- 

colourpd resin, imported from the East In- Uty with which the dyer finds he can tin^ 

dies, the product oSpUncarpvu draco^ and lira* them with any intended colour. The chief 

«^tna draco. It is insoluble in water, but materials of stuff to be dyed are wool, silk, 

soluble in a great measure in alcohol. The cotton, and linen, of which the former two 

solution imparts a beautifiil red stain to hot are more easily dyed than the latter. This 

marble. It dissolves in oils. It conUuns a has been iisuaUy attributed to their greater 

little benzoic add.* attraction to the tinging matter. 

^'Dbawiho Slats. Black chalk. Co- Wool is naturally so much disposed ts 

lour grayish black. Massive. Lustre of combine with colouring matter, that it re- 

the principal fracture, glimmering; of the quires but little preparation for the imme- 

eross fracture, dull. Fracture of the former date process of dyeing; nothing more 

sU^, of the latter, fine earthy. Opaque, being inquired than to cleanse it, bv soour- 

It writes. Streak oame colour, and glis* ing,&oma fatty substuice, called ue yolk. 
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H whidi 18 contained in the fleece. For this only be more intense, but likewise more 

^ purpose an alkaline liquor is necessary; but adherent and durable. 

^i. as alkalis injure the texture of the wool, a The French dyers, and af^er them the 

^ very weak solution may be used. For if English, have given the name of mordani 

U more alkali were present than is sufficient to those substances which are previously 

Al to convert the yolk into soap, it would at- applied to piece goods, in order that they 

4 tack the wool itself. Putrid urine is there- may afterward take a required tinge or 

^ • lore generally used, as being cheap, and dye. 

'■ containing a volatile alkali, which, uniting It is evident, that if the mordant be uni- 
■ with the grease, renders it soluble in water, versally applied over the whole of a piece 
>• Silk, when i»ken from the cocoon, is co- of goods, and this be afterward immersed 
▼ered with a kind of varnish, which, be- in the dye, it will receive a tinge over all 
cause it does not easily }rield either to wa- its surface; but if it be applied only in 
ter or alcohol, is usually said to be soluble parts, the dye will strike in tho^e parts 
in neither. It is therefore usual to boil the only. The former process constitutes the 
silk with an alkali, to disengage this mat- art of dyeing, properly so called; and the 
ter. Much care is necessary in this opera- latter, the art of printing woollens, cot- 
tion, because the silk itself is easily cor- tons, or linens, called calico-printing. 
Toded or discoloured. Fine soap is com- In the art of printing piece goods, the 
monly used, but even this is said to be de- mordant is usually mixed with g^m or 
trimental; and the white China silk, which starch, and applied by means of blocks or 
is supposed to be prepared without soap, wooden engravings in relief, or from cop- 
has a lustre superior to that of Europe. Silk per plates, and the colours are brought out 
loses about one*fourth of its weight by be- by immersion in vessels filled with suitable 
ing deprived of its varnish. See Bleach- compositions. Dyers call the latter fluid 
INC. the bath The ai*t of printing affords many 
The intention of the previous prepara- processes, in which the effect of mordants, 
tions seems to be of two kinds. The first both simple and compound, is exhibited. 
to render the stufi* or material to be dyed The following is taken from BerthoUet. 
as clear as possible, in order that the aque- The mordant employed for linens, in- 
cus fluid to be afterward applied, may be tended to receive different shades of red, 
imbibed, and its contents adhere to the mi- is prepared by dissolving in eight pounds 
nute internal surfaces. The second is, that of hot water, three pounds of alum, and 
the stuff may be rendered whiter and more one pound of acetate of lead, to which 
capable of reflecting the light, and conse- two ounces of potash, and afterward two 
quently enabling tlie colouring matter to ounces of powdered chalk, are added, 
exhibit more brilliant tints. In this mixture the sulphuric acid com- 
Some of the preparations, however, though bines with the lead of the acetate and falls 
considered merely as preparative, do real- down, because insoluble, while the argilla- 
ly constitute part of the dyeing processes ceous earth of the alum unites with the 
themselves. In many instances a material acetic acid disengaged from the acetate of 
is applied to the stun, to which it adheres; lead. The mordant therefore consists of 
and when another suitable material is ap- of an argillaceous acetic salt, and the small 
plied, the result is some colour desired, quantities of alkali and chalk serve to neu- 
Thus we might dye a piece of cotton black, tralize any disengaged acid, which might 
1^ immersing it in ink; but the colour would be conlsdned in the liquid. 
be neither good nor durable, because the Several advantages are obtained by thus 
particles orprecipitated matter, formed of changing the acid of the alum. First, the , 
the oxide of iron and acid of g^lls, are al- ar^Ilaceous earth is more easily disen- 1 
ready concreted in masses too g^oss either gaged from the acetic acid, in the subse- 
to enter the cotton, or to adhere to it with quent processes, than it would have been 
any considerable degree of strength. But from the sulphuric. Secondly, this weak 
if the cotton be soaked in an infusion of acid does less harm when it comes to be 
galls, then dried, and afterward immersed disengaged by depriving it of its earth. 
in a solution of sulphate of iron (or other And thirdly, the acetate of alumina not 
ferruginous salt), the acid of galls being being crystallizable like the sulphate, does 
every where diffused through the body of not separate or curdle by drying on the 
the cotton, will receive the particles of ox- face of the blocks for printing, when it ia 
ide of iron, at the very instant of their mixed with gum or starch, 
transmission from the fluid, or dissolved When the design has been impressed by 
to the precipitated or solid state, by which transferring the mordant from the face of - 
means a perfect covering of the black inky the wooden blocks to the cloth, it is then ' 
matter will be applied in close contact with put into a bath of madder, with proper 
the surface of the most minute fibres of attention, that the whole shall be equally 
the cotton. This dye will therefore not exposed to thia fluid. Here the piece be« 
VoL.Tr 46 
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comes of a red colour, but deeper in those dant» (see AluxivaX and madder b the 

places where the mordant was applied, dye-stuff. 

Forsomeof the argillaceous earth had be- 5. Pale r^if of different shades. The 

fore quitted the acetic acid, to combine preceding mordant diluted with water, and 
with the cloth; and this serves as an inter- . a weak madder bath, 

medium to fix the colouring matter of the 6. Brown or Pompadour, A mixed mor- 

madder, in the same manner as the acid of dant, containing a somewhat larger pro- 

^Us, in the former instance, fixed the par- portion of the red than of the black; and 

tides of oxide of iron. With the piece in tlie dye of madder. 

this state, the calico-printer has only there- 7. Orange, The red mordant; and a bath 

fore to avail himself of the difference be- first of madder, and then of quercitron, 

tween a fixed and a fugitive colour. He 8. Tellono, A strong red mordant; and 

therefore boils the piece with bran, and the quercitron bath, whose temperature 

spreads it on the grass. The fecula of the should be considerably under the boiling 

bran takes up part of the colour, and the point of water. 

action of the sun and air renders more of 9. Blue, Indigo, rendered soluble and 
it combinable with the same substance. greenish-yellow coloured, by potash and 
In other cases, the elective attraction of orpiment. It recovers its blue colour, by 
the stuff to be dyed has a more marked exposure to air, and thereby also fixes firm- 
agency. A very common mordant for ly on the cloth. An indigo vat is also made, 
woollens is made by dissolving alum and ^j^h that blue substance, diffused in water 
tartar together; neither of which is decom- '^ith quicklime and copperas. These sub- 
posed, but may be recovered by crystalli- stances are supposed to deoxidize indigo^ 
zatiqn upon evaporating the liquor. Wool ^^^ <^t the same time to render it soluble, 
is found to be capable of decomposing a Golden-dye, The cloth is immersed al- 
solution of alum, and combining with its temately in a solution of copperas and lime- 
earth; but it seems as if the presence of water. The protoxide of iron precipitated 
disengag^ed sulphuric acid served to injure on the fibre, soon passes by absorption of 
the wool, which is rendered harsh by this atmospherical oxygen, into the golden-co- 
method of treatment, though cottons and loured deutoxide. 

linens are not, which have less attraction ^^JF\ "^he preceding substances, in a 

for the earth. Wool also decomposes the more dilute state. 

alum, in a mixture of alum and tartar; but ^^^ '»«'» in which white spots are left 
in this case there can be no disengagement <>n a blue ground of cloth, is made, by ap- 
of sulphuric acid, as it is immediately neu- Paying to Uiese points a paste composed of 
tralized by the alkali of the tartar. a solution of sulphate of copper and pipe- 
Metallic oxides have so great an attrac- ^^*y* ^\ **^^' ^^y **« diried.^ immersing it 
tion for many colouring substances, that "^^etched on frames for a definite number 
they quit the acids in which they were dis- ^' minutes, m the yellowish-green vat, of 1 
solved, and are precipitated in combination P**J ^^ mdigo, 2 of copperas, and 2 of Hme, 
with them. These oxides are also found ^'i? ^^^^' , , 

by experiment to be strongly disposed to ^ . ?^. Cloth dyed blue, and well wash- 
combine with animal substances; whence ^ .» *? >™nued with the aluminous acetate, 
in many instances they serve as mordants, <*"«^> *"** subjected to the quercitron bath. 
or the medium of union between the co- .'". ^® "^^^ cases, the cloth, after re- 
louring particles and animal bodies. ceivmg the mordant paste, is dried, aad 

The colours which the compounds of l^J?^*^^ *i?'-''VJ:'^ ""^ "^^ dung and 

metallic oxides and colouring pa??icles ^! ^^^.t of <^Jep" *^"" ^^^ ^'^ *^^ ^^ 

sume, then, are the product of the colour ^ ^^i^^, ^ , 

peculiar to the colouring particles, and of ah ♦!.• .iw£" ^ f** '" . 

that peculiar to the metlllic oxide t;„ j^^i J^^'' "fT^^ given, by m». 

• ^TK^Vii^ xu J .IT , king decoctions of the different colourinr 

The following are ihe dye-stuffs used woods; and receive the slight degree 5 

by the cahco-pnnters for producing fast fixity they possess, as well as great BriUian. 

w° H L"- ^^'^ mordants aie tiiiclened cy, in consequence of their cSmbinatimTi 

^^ ♦^iJi'^V^^^r^ '^''^' *"^ *P!i^*^ admixtui^ with the nit«>-muriate of tin. 

1 WnX^^Z^^ll^^^^^ ""' P!"?"^-. V ^' ^^'^ ^* frequenUy made from Brazil 

1. Black, The cloth IS impregnated with and Peachwood: 

united ^T; J^LH^V^l /•" ^'"5^*^ *• '«»«• Bxtmct of qaetcitron bari^ 

M or Jd^^JS^"^ il^^ of alumi. «. TFteacb berries, and the tin MtationT^ 
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